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Aj^jIIa daljJ 


\j_joi la joi j ^3 £.1 a 1 _x 11 ^ 

(jljJui. (Jjl L_fldaildl (jxa 
dL-L^al j-o La_gJ (jj-jilu 

AO all ^3 (j_ui^U 4 _g_jLjubQ 

oAju di juj! c. J& dUI jJ aJl 

C 5 ^ lAh^ C 5 ^' J cA 

dUI jj_aJl oAJfc <jjdj A 3 
A-uA ^ ^»Adu_jujl /j_>a (J ijl 

4-1 i-i jl! Ail jJa^l-J oj) j—Ldoll 

(J-* j <> a* \\ j-iu J J 1 £1 1 

dll^_jui_all 3lu_Ja_ L-al 
L-fl-^1 jjJl oA-A dl jujl £> 
(j jj 1 ^ 260 (Jf- 3 6jJ_*_k^all 

j^aaJI (_$i fix. 

cs^-!' j Permian period 

(J — J— 3 ojdill <^-3 j A "\ ml 

^Lc, jjj Lx> 251 — 299 


U> C5-^ "- 


la-la lljj) d^)j_Ja A jui jl— ill 

LL1 juo A id * j jld 1 A Jj _3 

.^Lc. jjdl* (j j A mi 


^UJl ^3 ### S^)dUa]l SjUuJt 

Moller International Ad^-d 

ejjlla dljL-Jol ^Lul ^Ac. (Ja*J 

SjU-juill ^Idjlu ^ j_djaj tLelc- 

^UJI ^Ul M200 SAjA^Jl o j-jUJI 

^gil (J x^aJ A3 3AX- jd-dij ^ j_aj_m du a. 

ill 4_Aa^)C. 1 ^-Lq (jj * 

cdJl 90 chH jl— *— *-uVl ^jljdJLaj 

<. dl Q x-al t 3t JJ ( flli AjLqjij^)I j 

Skycar^ j -uu 1 ^' t>“ cAiUiVI j 

.J-iuiSn <^i ^jJIaJI JddAI dli 46jU_uill 

Ja j; ^ 11 J ^'^LsVl 4 J /jj-j^a-ddl 

.■A-C-duJl/^d ^ 30 ^il J ^ A_c. J-juaj jldol A_j!)Lj ^1_9jj] ^Lc. .dill j L-joiI j 
^ *a A3 (jtd (_^'A]1 Paul Moller cJjJ j-A 1 g ‘slba J A£jdoll JJAa ^jl jdAlU jjAj^JI ^j_^a 
£J_i]l (^ya^ykj l_^_a.ldjl ^j_d<d_3 ~J SkyCaT oLe-joLoll o^pl Jail o^l A joAI j^\ ^iLdll j 

_dl^)dd i^id ^ 0 ^il (J x^aJ Jl3 AAJbld dlx-lijjJ ^g-1 £» l ^ Q jl Adi ^ xl j A_ill_xll 1 ^ "> j ^ 


(jLajVl JJ-1<J 6 j j Jala U-^. j] 
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L_Jj_3 /j ^ ^j_xi j j du a. ^ jd-joi j_^o 

SIM Card f b Vi J c^ld jll 

^lAU ^-l^-dj 4 'flA dj X *l<a] ^Q-juU (J ^ ^11 C jjl ^ 11 

L_sjl_gJl jjj_dj 4 A-Leld dldl jldl jl ^^j- 3 
^^)1_3 ^adal jj)" 1 ' dl A la a . a Jdda A C» (J a^all 

A mil ^<Q x»1 (Nokia ^j-3 u-*) 

dl dljUakll Ai_j^a j^oll Au_l^l j_aJl 
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A _3 j)U £ ^L_c- (. A juA_d 

Jj-S J' jJ j '-S-3 J-C-S 

J ^LLJI fJLJI 

j_& U-aII dl aj s.U_j 

u-^ £-*uj 


Ig-Lli dil ^ j] 1 oIa 

la juj ^ ll ^3 (j^*> » ill (jA ^ia_3^) 
a jLxll jj joU 3 j^>j3 S^aLxII 
dxAUa. djU_daU^)ll j 

^Jjdl ^d dl^)_^j^ j)L» jqj ^_J 

cl Adjj Robert Schoch 

A * i ^ AjI ^ ^ j_j V 

dl Vi (Jl ^ dVI oA_& (jj_£ (Jj-^ 

(J_J_3 j)_A dc. j I os-iA £.La 11 
l A £ dal ^ll (jAS £(jdaljyi 

djj g la l — ^ — j\ t(Jj_L 



?6^.l^)_k]! Aj-dd JJUJ- 9 J (jj\j all Ad 





j J joU 3 L_fll J-d] dl aj jjAddill ^l _3 

Simon Dj-d-** 

jjij^ljjL^ 5^U. Liversedge 

o. 1 Q * ^ dll j^i ^lA ai joA J A_jiL_laJ^)i]l 

L_1 jLjoiVl j ^ a. j] (jjj_J_xll <Ldj_a> Aj_s1^>a 1 
^1 dUdaVU ...S^-lj-flll ^gk A xj_j j (_£All 
(jjjall (j ^ J JlLs $Aj1a_x11 ~ jA jj 

Lg xjJLj ^jll di!>lj]l (j^jJall L_SJj_*J j>A 
JjVi "oc-l^-all Aj1a_C- (J^L_d (jU_J_a.Il 
(jjjA ada (jl j xll j)jd_i IaAIx 
^glz jjidjjll (jj£_j IaAIx ^1) La frbi C. 
Lod_c> a_uIU11 6 (Aa 1£11 (jA jlj^I j c ^ j ^ 


O 6 

^JaULU 

^a A_xJaUjA j^aJ c 1 (j-JC- ^)laj_j 1 aAI C- ^\_j1Uj11 j t^^laUaj (j^ <> 

(_^^)_kVl iS^-Z' (j-C. (J_9 J_jo 1A dl (jj-C- (J_^ (^Ia-XJ 6(_£^)_ki CIiLaL^J ...lS J-=* i ' OH^ 


(jj_C- J£) (j±L*— laUflJA (jU_J_xll (jj_£j 


jUj^ailA Uo^j (jl-^ ^a^_kll jLxdVl 


did I /*i^Lc.l -ii_A 


jddyi ULij L_i1 

^gLz ^jill 
jld 6 2004 ^Ljtll ^gk a j jou j ijdVl 

U1 Ia (J c-L^aLxll jjJJ (Ja aJl 

ji AjA a. 9^ jdj Li^al A c Lddll jl_d 

^jAa^j-AJ Ul x a jld duA ^ (jUudjU 
^Z> ^.dalxll j_idjJ jld du a Ia 
, al3 AjA^. d 


dil 1 jk Ul 



_4 /s n ^ -v\l A_juj 1 ^J 

jdldo (jdudjVl (J ^alUc- Aj 
Matthew Tocheri 
Smithsonian u-* 

jX-a (j!diaVl (^ 5 ^-c. Aj! dl *1 V ^_a^ 3 _xa 11 ^LJa_c. jjl A_a,j j ^ >^1 x a \1 j a_j 11 ^\_juj 1 ja_j ^Us Institution 

AjU^dJ J £) jA±A al la-xll (jl (j^)j Aj ^j (Jjdj ...La (^ia^A (jA ^jUc- dl jA ^ (jdaijU A x^al All lA\ "\ 
tdi aall Adjj 1 a a. Ua_& j . . . r A aA ill (jdaij^l l_s!>Uuj 1 jl !djjjJtll jl dj ^Uaj dll U U ■» < 
jj_j_ i 2 )La Aj^Lj ^il jj jl ^ cJf^ (^1 ^duA aJl (jdaijVl ^ la (^Jj -3 ^ * la Lx- jd (jLd ^aj_flll (jdudjVl j)l 

.Science d -na \1 (jA jja u xj j ^ u a!a_c .1 a^I ^gk dj aUl jdd ^di ...^Lx. 
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fLuaii! 

bullii! 

**Vi» ♦ 

Sjjk^ 


j^)l 4 xd A (J ^1-^. *it_: ad d C- (jjLaLaJt g-t d alt 4_d j_j ^i 

dab ^ j Q*t ^dt ^3 ji all ^Jt ^_g_ a. jj ^a^LLoll gA Ja ill 

(jj Uj^_£__j_j (J_J^)_Ljal ojl A Q J f.t a! *Jt (Jj— l * J ^t_3 4 d^p 

*■ .» mjj^!-^' J LijJho' t> Cheryl Nickerson 

CxXiu ft l>»q\I ^3 SjjJa_i. j f-lb-iil ^o— uul 

t a » d *La jl axa ^Jt '.Ufc Ail dl J ^g-1 C» Aj^jLjLq dl^Q 

^j_j^aj ^_£.l_ajlli IgA xbafllt ^i o.l_a,' jJ (J^Ld ^jt_judj!>U ^-C-Lldt jt a dt 

La j x L j ^jlL^t 


Aj^lx^i tdKc. jJ jj_g_Jd i ji »n ... jjj_J! til jjj Ja j_L 


LP® c_J 

c> t ^ i — >\t j 


^Ic-tijl^ Sblj ^i 


.1 1 xjj Q * xjj ^pa J jud C- ^jjo^LjoiII ^3 la_a JO) (_^bll til^jlill (j) ^Jt c LaLJ! pd-XJ QJ d 

AJLa ^pa t j-jt. .C- til^lili t_^_i3 A-» Om ^j]t A_2_]aLalt ^jl_£_jua ^ji jJb ^jl xdi A^tt 4_AjbJ ^)t_ji da _til^l_lill 

.£_S j_dl j ^)_j] r- /jt j jx It J jj_*_dll j 

AjJlSI t a t.Ub A Aj_dV (jj pi :adi (Jgl jull j. xjjI j_A d^l dt £>Jl^_j L-U x xi J da ^jt dp * la I ft A \ »tl dk'o-^' ^jlt dt-joit^blt 

.(INGEMMET) ^ Ad 1 j -H » •» ^ Luisa Macedo I j_jjl 

jjiLxll J_A till^ Aill 1 ^ Ap^j_^. ol 1 AJ A ^ XX) la x^at Lub_xJ dljUill ^at_3 tiljd^H 

i _gi tf.t .qI alt (dl aJJ x^3J L— Lai ^ tL-1 xjjI J^)lt 6 b_A J 6 jj^pll L_J ^1_^. ^ ^aj^l d aj Ajdajj^ll L— LxjjI J^)lt (ipi dl -1A £ (^ 5 -^ 


b_3 j ...^IdJ J_ijj 


_4 >t ^ ^tt L_J^dlt ot_LQ d jl_J ^it dAjA-C- dVl— a> 
^ jtd (^5-^1^ j A 7 - ^ j*t ^tt o^p^llj til^pdll t j q x (j— jblt anl ^ aII jldjuall ip-J ^)-C.Hl 6 jt_j] ^il dlb_^Vl dj| 
A ^j\ A a. ^J_C> L_fl jdJt_J jldjJl jj_x_d ^Jl til jdll (j-C- (jt J^t_x^oll 4_dl^)ll j d j x^all 


^tda-uat (j£- A y\\ \\\ S j-LaJt ; ^4-^lt 
.did i jj 4 J>idt LjjJi jjjdl iljdlt 

(jlduxll diA^. La o' OJ-Lj^ f Laid! 
Aju-uj jL ^3 ^dt tjjtj o^ 1 ^' U Jj' 

A vn t LfcjlJ-uat AddjJ AidJt 

.^tdxuflVI 
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Ajj— lajll j ^1 ^Jjj $.c sdl 



dL_^jJ jl_p jl £a l—l xJ-Lj j (J£_jd Ajj_laj jjdi ^ J (_£ j_aJl <d!)L*Jl 

A a. A JJ O-Ub |4 q\ *' -V *\\ jl d^ 1 dl— lal— d l * 4 4 xjjJ ( ^jll Sjlj— dl 

Ul Jul (Jjjd A * a\ y (jA jjJLdjll j^ jjj_3 Aj ^l_3 d i adl 


/ Ajjliajjjll Ajj— dl ^ x ^>jV I Sjjlj j^ jj j_d £a dljJ-jaiVlj Ajjl laJ jjll 

.^-LLk ‘dj-da £ J* 

LjV,i.».,a dpjl jl ^11 jj Aj c Nature a1_^q aj-dj ^-j ^dl td adl 

j Ajj_j jj fA £ l gJ-x-3 jj ^p\\ ljV.'I »dl <J_jdo_j Ajj-L jll 

jjdLiLd^l &j-&L_la j_C- 4_ddll Sjlj_dl dl—^jJ jLdjl ^Jl djLdl 

j>a &jjj_£ dljA £ d_j JjjjJa j_c. jddVl 1 * j juj <_£jlj^dl 

oAd * dl Lj_^. j] jiddl dl— a.j_da <_£.l_d_d djdajdl Aj i dll dljl^ 
. jj_9_dl J j_3 jll C 5 ~^ ^ Ajd ■ ^ Asl— la ^ 1 C- 

j—lal— da d la_C- o j j_j-£ 3 ^gix- (J j ^ dl jx A_g ido da_ ^ ddal j_C- j jd-uj 4(_£ j ^ .d^j dUn ^ ^ j_^a dl <q ji_x^a ^d <~- j j_ Lddl JLalLc-1 

.^ll— dl j-a 4 a l" -v ^ 

. 1 975 dl -Ida 4»jdl_ dl Ajj— lajll d V il »,a ^l_ S jj] j_C< t( dl adl ^3 £.t_a. l a £ i JJJ ^ j£_jd A^ jj_jula jdaij^l l * * Y ^ d ^^jll dljdijll 
.*dd_Ji]l d j_c<V 1 ^-3 L_ j_3 j Aj^)I,"i <q\I d» r - V ' j Sj c d-al 


J\— ^Ljl— AA \ J V ^ A xxll £j ^jjJ_£i_a]| 


JJ^ 


c> SOHO t^-^iil 


5ep05,1999 00 06UT 


aII j t <— j IjlA ^_d_i_J dl JJ Q 1 j^udcll (Jj— 

ij- 1 J' 6 P/2007 R5 (SOHO) ^ ^ 

dUidall d^l jj±i 4 Periodic Comets dldl^lb 

<— J il ^ ■•■^ J— 1 AJb j-0 Jai_3 190 4^1ljjb 4L^ldl£l ^aJ ^gdll 
LqLc. 76 lU (JJi-Q-dll (Jj-^. (J^ (_£A^ 4 JJ g /till 

j-^ ds SOHO jLd _ _ _1 g *i x> .i_^.l j j_& 

jl V] ^Ajjj^ dl jd ^ L_ j-^1 A a. ^‘‘'j^ LjjLq-joj L^qj_^, 1 350 

(_£JJ^ Aj jd ^JA ^al_j (J£_jd c-1 aIjlII d^l—J ^A^l (J J-& IdA 

4_ldaJ Lq_a ll—A jl'do ^ja jjJldj j x^a_3) ddaJl L-jjdall jld^i 
d3 (jl-d j ...dl jj-JUJ lU (JJJ^Q-dll (J J-^ cjd^dj l^JA 

...2003 jxdduj fj ‘ 1 999 J .^ "j 4> 1 6 J_X JjV J 

^_ijjjJb jdljalLlJjal <— jll—lall J-J 6 2005 ^dxSl ^ 

Jl c> Sebastian Hoenig 

.dlJl jjd j J jj x^al A. jddaJl jl 


Sep08,2003 08:30UT 


- 


SeplQ.2007 23:06UT 


Page 6 November-December 2007 I www.sci-prospects.com 







OF SCIENCE 




t*Ml Ml ^Ladl |jl_ai 

ll*j dJLffl ^SUll 

(j-c- fljjjA j] ^_joiVI 

cj-c- j (JjVl ^-*JI j-A 

Alila d_ll ^Ijuj (j^ L , * 

.(^Jlkt ^JUll) W jxkll 

Lkj^il j tl_L^J^)_3l tL jail (J |jj dlJUll a]L_*J1 (J^_jul3 



c-A a\ n 1 j^ajSl c a! ^ dll_9_a^a 


4_lljj!>Ul 


^a_x J ^ j t^jl £jJI ^ Aj_3 j ^Lpjl 

_4x-l^)^ll ^glc- bW-£ -kd_C-l jdjVl .all 
f^> ^ ( L ■j-uUJ jJbl) £J jAjL L5^ &J-G J ijV ^J^VI J£— ^ 

(j* j — s j* JjV j — ^ LqaLc. 1 955 

A gin C.^)] jl ^ *‘\ kJi y $\ 1 a I^Q*' , M ^_XJ lj_jall J l_2_3J^)_Sl 

J c_ijL_a. cl . j-^ <j — aj ^ J aJI ^^ic- c-llLll 
_^)_^,l L_ljL_^, ^JA 4_J_C< ^J_jall 


bLx$ ( jj1ulL 1 d jj J& 

Vdj^uujjJ f L aLilLS AiLaJ 


4_j j_>c JLju ^li ua Q*^ JSLjAj 4. .cl 4 xjjI^Aj *ULdl 0 j i di j ^LjQ-JOJ 

^k k-La diLc-koi ^jjuaj Ajli j Aju . ..c— A xa l all » A du ^ 

dlkolljAl 4 )Aq ^ j 4»C.LoQ.} t4_LjaJ 70 ^}X_XJ 1955 I xll 


4_s_L_al_ 


(jj V] • (_£^)-^l 4_XaQjl ^ja k j_ik (J£_juiJ ^}±dl CJ^ (j? *' juH A I ^LoQ.} 

dil jaIII j_& 4J j>Joikl Parietal Lobes <Ljl.^l o- 3 



dljljA_allj 4 o k k_aJl j 

4 j^_ 3 tlS I ^ 4 1 Q \ t I 

(j-c- ^-3^ 

^ ^ <~- diLjujl^kl 

Jlj_j V (_5J k »l l 

Cjlil jIlL^V I j 

/o Jxal ttl^Q JljJ V 


il_jj]l dlLi 1 ^ xllj 4j^al .all 


f LajiJl J^C> 

?cjut >Sn Jiu <J jiit SfUiai ^ 


LftLkj ^.LaA_l]l jjj jj^) ^ ^^\\ ^A^kljojl cdiL^I^J^Vi (J— c S^L_jJaV 

J_2j_j 4_*_*li I^J Ulj^£ (^J^OJU ( ^j]I 4 •» a\\ ^ ilq i ^>\1 ^A 

ui AJ .-.jLLJI 

^ ^J) (J ^1 4_Lcl^)_ill lj_^. jj jj_£j ^ ^j_joi a . . .4 A ^.1 a!1 

I ^A_kl_jajl - L-lLC'Vl r - - cillll ^ l_^J_XJ Lo_^ Laljkl ^ljL_kj_juol j 
L_sL_joi_J _^1 -l_al . . . jJ 7- 4l j Q X^A bA—A 

CAS ^Illl 4^0 q\ 1 4 ^ i ^^\\ (. S^)-C- ^ ^k_3 



Jj 5 ^ 

4 \ il 1 J J-*J ^aJ. 1-3 ^a^kc-Vl ^J -*-3 

.^!M'cJfi 1000 e LJI J\ ^Vl J^kl JjVl 

A ^ xll C-lA ^ j j i j_>iJL_kl_)ajl ^jj > J ip.l ^ 1 A 

djl—il^) (j-C- ^ c>a\\ U&£ 1 \ > q\1 

^^Lc-Vl Clul £ j _(Jj_j 1 J-jujI C 5 ^“^ J-jgj-C. ^gj i jVI 

J^)ll J (JA £ 4 X *bQ 

6<Llq!)LjujV 1 Clll—^, jl-fill 4b SLq-jolaI! L_1 j^)_aJl (j!)L_^, j 

cJf-^ clH 1 J ^iaLjolaII cJf -3 4 a.} ^'\ 1 

j J j^a. xll _^gi ^gi jJ CUL^ ^5-^^ 

d 1 aJ± aj jgjl C^^gk—uj ; jil 

4 _alli ^ ^ (Jl £dl dill ^1 ^j| 
l^ 1 a C. Q ^ II L-Lul a. 
ciljLjtkl ^gi t_J^ 3 JJ^a_k 
(J^ j J 7^1 j J J ^ “A 

/©JlLkl A-jA j 


»Kp 

► ► K 
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^k <. . in 1] ^jl jj ^jjuj d £j cd a. ^ j_ ill ^ dlj^a 8 J! 7 Lg\ dli 220 A^dx^a ^ 1 i jI j ^ ^k l_uI 1 1 j 

^LQ_C- i^L s.^do J£ Idii SAjL-xII o. ^ ^ 6 jJC. j) ^ L1 ' ^ jt_g_aJlj Aj^tdJl dl_£^)_aJli £a mmm 'e>^A J_£ 

U c\ A.\l JuJl\ (_£jjL J j aJl L-ll ^ aJl ajj t-^U.S j J J J ^L_uJj| ^Jl 

bad t~- J _LaLd c 3lju jL£i ^ (jj_*Jl J J-^> (jj-3-^Jl Jjj_jJaJ J dl aa 3 £_juj j_JJ j da. ^g-j^a jjV ^adll ^J_9J J 

. jJ_3jll aA aC- ^gk l-ld da. ( _ g j^a_aV c-^llLoVI <^-11 (jlj_J^)]l (J J^aj 

dl^ clH 0 ^lon d e jC-JjjLinll ^ \ ^j| 4_xj^)j J j_a. _j S^)d3 <^ 5 -^-^' ^Ibc. ^al_3 t "'j 941 ^l— 1 ^3 

A_Lald^)l j_aJl d_& 6 ^^jj_jj^)ll ^gil Alj^al jll djl jlJtil dlxa£ A-ljbtd^ (_gdn dl <■ - 1 dll de. t^^jddll A AaC. 

gA x ia el c-UL] ^ l e. J^a_*J L_1 jjIj_AI (jl J ^dJ (_£^)dl Aj^) laj ..._J 1 dll d e j 6^j)_IaAl ^3 A A x do dll x dl i Q jl J 

d xdl ( ^jl_!il ^j_jJ J^jJa _j (jjd^ll ^11 lH ?“ 1 u ^^1 clH 0 A-Lo-^ l_i 1 aj A la d j Aj_c-li A all A. ^11 ^joi aJI 

bA\ jll aJ aJI A l ^ ^ ^11 J x^aj Lod_c- ^JJJ ■•^* > o^) jail ad& c_u j> jj ^jl Cjl£i A jjA ^ A_j^) la3 

jobQ J£_jd d^)dill g\l aJ ^11 ^cILx-q JljaJl j-& L«a-^ OV6rl03d 

l g l q *i ^gil Lp'^J) .. u n ^ ^3 U j^adjoi Lj^c-d ^ji i Jliu c_jjULjll AjL^ r - (ji CliLdl A alii A. ^ dL^uil^p 

‘J LhO^' ^ 

j_si A±d Ajjlj] V ajLdj j_A ( 'AJIa doi^L-^) ^-c- a > *W (J^J 4-ij^— L2 tA^l jj aJI die. ^ A jdu ^ 

,*^1^ ail Ju± d3 ^ d_3 j (jl ^il Aj_c. jjclj^a 

U.) 1 a_ia £ *^ljj ^ jud Qill j_j ijjfll t^dii aJI <. . i jull ;aJLj!I A* j uj-^J ! 3 ] <. . 11 juJI 

,Aj 3 Llud o j) id iS^ C L > 1 x ua. Jd tL-gd jJb L_u_judll 1 AJ J _ _ J ^ ^ A\ jl C^d^l! d^)J_J 4 ^ 1^11 J I d j]l 
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fL all Jl j Art 

cxJiL^ jil\ AjJU ii uiAljjil (> j Mosasaurus 4-*-^ 
4-xjlui (jl\ 4j>Ia J-ufl j ...(^ 65-85 ta) ^ jo-uuloJall j-uajdl 

^jL^uuVI 4 I *\a ...Ilia 4_jJj ^JL j IjHa j-ulC- 

4_£-Ij_jj 4_^Luui! ,j-a — uLj! I jAj — 4-jujSH 4_2ljJaj j 

J_£L 4 ; \AaW 4JLLuij j (jj-jj-ill (j-j-liil ji 4»a_9 4i £-a-uj ...4 JLj12 
. j t db jll u fl A^Lutl) cdL-a-uiSn (j-a 4 k\ a\\ jjVl 

4 * ,jL£ j jLUj 4j c_uL£ AJ&2 cft-bl Vi (jjjjju (jLS 4jj ^a j 



♦ 



4-oujli-a ljIULS 4jj j (j-lA-oit <j-a <jl£ iljI hjvaM j jL^Jt db*a ^ j J-l-2 

.4 Vi 1 n £)-* jj£! 4$j \4 JLLuub 

CjIj v Vuti f L-4^ j <jt jj^SI f IaIs- ^li LjUlij j jjjju ^ g-atjj Vi *uib 

^ l^iLuul£) ^311 ljIjjj) $ ^SM bUh Si a! pyb 4^jjS CjUIjj^ Jj-Luu SjLpL 

.^LxJt (jja SjAjlLa ^Sl ja 

-Lr ualAJt <ja 4jjj-ua 3 jL&) qa f LaLxJI (jSa j La <j^ju * < 
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j-* j Orthoceras Gigas 

J CA^Jj c> djb^kjll qa 

-470 o^Lc- j Cephalopod ji 

jJac- 4jj_Ia ...^Lc- 440 

.Lu>& f JJA 

jaj Vi $ jaaS ^IjxaJl li^i jtd 

i j j_La JS-ui ( jiC' buld j “\j 

j A-a-S jtdj ."l-Aj-C'" ^1 A-aaaJ&a 
L jjJLdl lijfc <j-a jjj u AljjJa]| A_c- jjj 

■*-b» 


SU^Ji 4 o1a ^ <jaLc- ...ujUjaaII <> jus j Arsinoitherium 4^-^' 
.(^Lt <j>aL» 30 - 36 Mesozoic AJa^ji^i 

AjtLual ja (jh ... joildll ±jc- f jIaaoLuj 180 L^ 3 Lh®' jl 

^jc, U $ a± Vi Auj £>aj (J& A-*aI j <jl V) (j>aJl Aaa J J Jj-iil 

...Aj-ujSUa Ail^l (jk j £jljdll SjJifl <ji dilfldlll dil j-uaj Ajjj&j ^ laIc-V' 
.diUllLuMlt dloA Aoi j ^Jxxa ^yJajj ,jld j 
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J^UaVI yle jjSi 

Bony gr 4 ^' £jj <> j Xiphactinus 

ij jj 1« 65 — 87 <JfS) c?j j ‘"I; li't j <^i k M Civile ...Fish 

■(^ 

dLA-u&l jJ-Si bulb j jLLaj 4 1 ui J -uaj 4b-a-uJl dib JjJa (jib 

Jj-uajil L^Jtb-ab <jtb j AuS di au\ £ j-uajJl f a 

. A - C-buJl 00 A - C - j-ui 

O-^bLi V JpiLc- Jjjj U>gJa j jj-Ul (j-bai U lM 

.JJ-u&i £>* ji J&HS <JA qa lAjtXC-i 

S-ibaJl l^JLLuii J-uaL j SjJfcLa A-^b-uu bulb ^ j-Hl J-uaL 

A A\ » at' SjjXuj ,\i *^1) ( ^i-C’ l^ul jll bulb 


< iti <> 

di^Lt uIaIjj!) &a jib j Tanystropheus <*+*\ 
Aljui AjjJa jib j (fbt j>oL» 210-235 J^&) 

4 a am y AuJb <j^» JjJaj ‘bbjJa {jLL& <j! joubl Id^J <jtb ...jlba! 
<jlb ...fjj a \ j! aa\ 30 Jj-^J Au_2 Sj-La Jb bulb j <.L*_a Aluj j 
,\i as> 4 V C> ^dbu-uil diua, A V<a nil jj_C- ab_aJl ^ (jujju 
J Wjjj' ls* ^ Culj > Vi 4 ^ f2 ...bU^&l 
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CS* j ‘O-ail ^ tSL^aJI ^ cui^Iil ^ 

JjjLC’ (jjyi a "' o^i j-^ii 

j_fc L^» «0-^i .. .Aj-^-feSn AjLc- 
SjLfrl Q La*1\ qa J_& ?JLa1aVI 
*UjJL 4 O ' 4 ' * A **' ji ^ A .1 „i 

l ** * *j J_& toj ^ * C- Ait_£ 

0 j 4^ j_* o-% H >i j 

J* UU lijJJLA J t « il ' ■■ 







ijda. J 1 a . 1 ^1 La 
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^ J-Lj ^1 flijl jbdkl <> csjAa ^ 

i_lxJ ilfr 4_£jLwi]) j ^ 

,<U "» jilj" V JUL^Vli ...n .^LJt 

Jc. jULcVb (Lottery) L— U x^ailill jjfjxli jjjiddll 

V ^Jl j 6 jj-ilL !>dal ^JjIa ^daJb ji-x^a 

ojdll jjAi_xi ^_gjl V] tjd joi ^ <j£_jd jjj joi a. j ~ ^ <| * Jdilb j 
jj jd xjjj (JaII ^a_3jll jj_3 (Jld_d jl Aii Q all ^Sj^a (Jd ^3 
jdi jA ^L-U xdlill dlijdlai ^ ojUldli (jj) AjLc. Adl^yb 
^al ^5-^ dljdl djjdi ba-g-a j_k,l ^a-3j £ J.J-^ J ^ ^ V' 

£_sl j ^^-Ls mmm A lil juJI LlA dl dd L ci. J^dk l frj3 ^jdi 
V Adljddll dlA^Vli ‘"S >£1 a" JdddAl A_aj_i V i jjj 1 
dlldl _ _ _L^1 j_ 3 d * 3 j ^gjll dilA_a.Vl ^Lc- l_g_c- j_3 j ^3 Ad d 

(J ij_j^a__dl j dadl j_^a ^lill dbdx^a—djl Jd j d A il joi all Jd 3 

L-jl alyl Jd Jdall jA lAA j _oAjL_all A a jA £> Lg_il_C- 
td^l d ' j j^ai <~- LgJ-3 J_aAi C_iLxlVl tAA^a j d jou] 

j^a ^ AxalAddojl ^d j jj jl iill dVl d ^alLc. j_ajui A_a_3 

idldall j dj£_jai_xll d^ba-XJ-judll 0J_9_jda dj_jui Jidaij 
AjLc- ^3 £ j_a. J< d dVl d 3 6 jidbji-all (jij L . u ^ ^ J 

_Ai_3 jj x *' (JaII ^Idtll j^a Ai-^aA^Jl 


f>g ** < V1 jL*-d ;djjj^d 
L^_JV td^l d ^Vb a a j < ^. A 
dAAJUa j SAjAC- ddlV A-xdld 

lAAAd J n vj Laj» AjUlD 
. Ajj x*al\ (jk AjLc- La AJLd 




JlAC- ^lAdLuib ^ jd uiia j-a 

j^du Geiger 

L^judJI dLc-Lt-uil J j_a. j 
A^aLk AdaC- ;Lx-da Sjj Si jj 
J^ldJb Add j ^dil fbjj-b 
.dVldd^l j-ud-C- ( ^ic- 


LAu SjaLL ^ ^SL-ai ^Chaos Theory 

^3 jl L_ll^)Ia_bal d jA_^, j 4 q\ j A ^ ^)_Al j-la (j-C- 

LU 4 9 a i^ldl AlLdl ^3 ^Jdd (. fl^b_k,l LaA^,I 

AjI jA] Ajj_dl AL^ajVl jj; A j diL dabjll ^aJLc. (Jl_3 Lad j 

C 5 ^ ^Ldlji ^Ld. dLj_d jli t Edward Lorenz j-hjj! 


j 


_ jjiLodj ^3 jL^a_C-j & j_Ab ^jAj_j A_3 Jill 

c" il a jl » a Al j ^ dll ^ j V LaALc> Ldl j d & dA__dl jj_£j 
4_ii c." il <a jl_xdl j^a_a j 111 (J Lai da j_^3 (Jl d ^ V' dal ToAidl 

(jl^ (Jnd 1 i 1 Jj ji iadj^a Aidl tdiA dl did iadj^a JJJ-jJ 

dd ijLxdl ^dAd_jojd_3 dA_aJi d lid ^Ldd jl » ^ j^a-S. i All ^ ; 

dl A^ Alj_adjaidl dda jl x <all j ^ \ (Jl d dlA^ oA_dS/l 


da (Jd ^ j L v; j ^dlaj j_c- LadlA dl aJLj aAj_xJ_daJ ajdadjl 

(jx j_da_d V 1 <aAi_C- j tAl j_ a. JJ^ d® (J-^ (_ 5 ^ J 

jJbl j_la ^ad—^J ^dll j_jjl jdll ^11 jl ^dlaili dllA ^Jl (J x^aj-lll 
l ** a in J 4 % il l oAA Adi jdlxllj l^_d aj 4 *4 a Al_x>a 
Aildda d joi J i LLLa ajjddall Ald^3 i(J>aldllj 4 ^ i ^ k 

AjjdaJJ ajjJ LaJ AiaJ_J ja L^Ld Ail <o_xll3 tAi_i! ojj—A^ai 
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J_c. j^ £11 t ^ j di d 3 

Lgil V] jlll (_£ jIjuiaII 

‘ _>^W ji J_ld fc^jda J 

^ jiL^a ^jd3 ^ j-A. J ^ 3 

j_^aa _._jj-^i dld^,V 

^ajL^ad. 4 __a^)_x-a j_fLoLi 

Sjj_j^aJ 4 _ 2 jl]l dLaJ_jai_Jl 

c 4 q \ L.^ J Sddl 

J_c. l * La j * ^ ki_a LliLaj 
(J S. JUdJ ^Jl xL (_£ ^j-juball 

j £_a j>a 4 dj_x-a 1 11 LaJ V t Jxa_c< 
4 _j_J_x^a 4 oL ^ ^3 o J j ^ J (jLaLd £_3 J L i ^ ^ j c ^ ^ (J£_ojoJ 
J_C- Id H id& (J j_j _3 jxa jJLa_lj J jjddj _ _ [ Ja_fl _3 


jlS Jc« LoJfcj Jd jLal^l La 
4 n \\W fi»4A J jj.la 

^ * J J UjjA' ^ 


.’L jill ^ixLV 4 J 11 j!" ;S J>: g LS I 4 j_U^ jLLi tdj tjjLLVi 


da JJ J l J Jt-n laJ 4 j_j1 J- juLc. <dld^.Vi lU 6 (0 J 1 ^ ^V' \ 

dLa J "• .all c^ll d V Ldl Vi 4 _j_LaLd J 4 ^ ^ a, . a j j_£j d.' 

daJ 4 , La Ji lili ...Lg _3 L^aldll 

ld& t(J_x ilL l_&daj da 4 jL J_c.l V LI j t 4 »j_jdxA 

. . >v 

4 9 Wall Ja j Q xjj (Jl xl! J ^ e-^du (J ^)j * J V ^ 

C 5 J_xj 4 dV iJ-c-Vl Ji " 2 ull£]i" J Ldlill 

^ d 4 JOI (JidL^Vi t^^-ald ^adxJ ji jjddl ^ ji jJ ^*" 

.0 oJ j 0.5 

4 »dl Cllld^Vl lU iL_J JaJ_^Li ^iLxli 
(J_>ai j-s-SL lll^ J Adi j-juj-C. C5 _& Aj_a 

cj-ai jjtJi dll L_J_aj_ 3 L-<u (Jd cl_^J 4 x^al ali 
ji (Jj_ 9 _j_joiH 4 _a^)Joa L_j^)jdLa_J AdL 

...Ji>jali idA J-C- Sddi A-ji—^.i d jj V ? A_x_a j-j 



Lh 1 l . ' ^IdLc-i jl£ c_L3j_a 


Lhn'j-^ J-^ UJ-^' ji J-^ UJp^j^i l 3-^ ‘fjji 

(ji f ^ xd_xj_a Jj AdujjLall J V] . . .4 ill d ^i 

C^_ai jii (JjLa_j La 4 \ jj L~i i" \\\ ^ da i ji AijJW C5~^ ^JbVi 4 L. Q \W 
V i ^j_£] c^_ai Ji c- j-J 4_Ldcui ^dli jl ^ i<a da 


x _3 o^a 4 _a ux^a io odd La 


£4_A_Jai 


(did^,i (Jd ^Ji (J J ua Ji L i ^ ^ (dLaJ_jua_Ji 


6^U0_C- ^_J0lLli (jjjii L__jid_j J (j-^ .4-1 L Q J joiaH (jjdJl 

J£ JJLd V 44 < : ^ <\\ ^Ljjli ji Ji *ULL 1 J_^J 


m b J-& i j L ^jd-X-J 4 ^ nj ‘^\1 L a a ^ a a JaLfLlL 4_LlLaj 


Jill j ^adli ^Lj_d LJj g Li L_A j^a j ___jj-^i J-^L-A 




f LJfiJi <J dVl 4*1 ^Vi 

t4 f Ljdl) (i t u *i ^ dj v T\ ljS\ j-Sil 

Ida IAjj (— iVLl^Vi J cEad^a dljLuta J 
d^Lxj jalull J_C- UjjAda ^±£> < t \\ *u\ 

(Jc-^i J) fjdjjL) Sj ...4-L*^ 

,4jl a \ -\l jLI Jj SJd^a 1^1 j* j jV 4jjLLa 
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^al A aj jgjl ^_Lc- Ad »*' j $Jai— la dill ^2 j SaL-oII ^2 j 

c_j_x_ j^all (j^ AiJLxill SA_jA_joi dljL£_jud (Jj 1 ail A_i_il j_dc. ^al_2ji 
jlfda AAij-lall oA_& ^alA ai jujI ^d_i .AiA j 1 Q ill JjjJalli l frl a. 

L? i_2 j j_j dlt_c< jLoiaII <J_d A dlLa-i joi aJl d A j A L , d *1 £\ -v ^ 

j_li dAjA-C- dlLa) A la ^ d dlA ^ jdll I AJb j_xi oA_a.l j 4 jj V' 

^11 (J x^aJ (_£jd.i (. A A aA k *i ^ ^tlil (jAji L ^ tdlLoijaiiaJl 

Ai-judLudli cAJb LgA x j ja j L i jjL a Li l^oj ^aII jL^! 

^2 Ljb^l ji__a.l (Jj—aJLjoixxll j_^<a j AiJLxill oAlA d dllA-^jM clH° 
^d_j j_^o 4 _Aij_la ^alA-ddujl ^l_l |A frl ioA_a. j-a A»i_dall j aJaL_x/j 
cA_i_jl j jul C- a j dlLal A L v d oA_C' ol £1 a. x ^ai_i LJi ^ jj jl_£, 

A_Xl Lal 2 ^adl 0 jLlAll ^i-C- ^ j\ x ^ I (Jl 1 aj (J^ 0 _C- ^ 1_1 ^a_l 
. 4 j\ x All L-ljl ^ All ^ciLd £_^a Aj_jjL_La 
dll-a jl a^all j JiLuijll (J_jj_aA jJj) ^ dill j_& jd,i ^alA-ddail 
aIa jujI ji (J A L*i\j Aij_j (j-^Q ^ 1 C» l * L-L-X X^aj jj_^aj ^11 
^JLj Lid . ..A_c< jj-jula ji_C- jialj-C-V l *j 3 aAjl jll dlL^a jl > x>ll 

(^iiL_A>a ^q_jujj ^ja A 1 judl juJ (JLq_X_!Ljuj 1 

V A_Ju_jk^a ^11 aJLujjII A_/a A * A x^all (J j-^A _j 

(J j— L Al j l £ j A«all n c_LiA_^ n dll ^ ^ (j-^1 V] l ^ ^ 3 

l ^ a ^ 2 ^2 Ajj-x x ^all CAAl j 1 aL£ A ^ j > <a , : ' ‘i A_xj aJL_juo^)11 

.1 ^j\ jjH a. ^ 6 ^-l^)_al o^) Qj (J jLaJ 

AoaILxII L_J^)_aJl (JJLjAlJ C_JL— ill JUjVl oA_A d A a * Jail 


^jjo j^)ll j-^ 11 ci^-^ L n ^ SAjLjII j A_Al_!ill 

^ (Jl t/i jj ^gl & I 


oA ^ £ djl j_ij_dl ^a 1 


I A ^A jgjl J 



tAljJJall JJLUlA A_2 
AoA) j-d-xll A j i j vll 
^ ^ ji c> 

^ J *flA j 

A-aJb d iLL- ual j-a 
.AJ^LuiH 



jiiill (Fractals) ci-l> 

Eric aLJ fbjj-al) ^ j 
^ aIap ^ Heller 

^ diUjjldll jiiA ; ^ 

^2 . . . (A j*\) * xi^ld ( ^daj2) SjLa]| 

dl^Lx-Al ; jLuall JS Jl&H\ 
\ g tj £a J-C-lLlA A_uJ) jd 


(J^_jaA j 6 A djVLiL^yi (jl j-d ^_*_la_2 (J^ AA A»_2^)_xj 1 a 

!>L!Lq A _n J aJl dj| j Q lalli ^oL-aJl (j^Q LljolJ-J^) & j-^> 


fi»A_A jj £ J A_2 djl dil (_^jljuiAll ^ 5 1_C' djljj J xj 

(_5 jjdll ^ja-Q_aJ) ^c_xjA ^2 d-ll ■ ^ A_2 g.Ua A) .^j dll^) i Jail 

J_ai_lA A_2 j tAj_^.jl_^, (J^qI j_c- J_x_ai di jA jjj_£i A_2 ji DNA 
Jj Li ^3 J_xl! ^a_Al A_^,l 1 a_A j ... jdLill Ajjdai ^11 
.1 i 1 £ J_^ ^J-C- C5 _xi±-lall ^Jjldll J^Q -^i d A i jl £11 


la J_ldA jjj_^ll ^2 (Jl xA ■>- , V ) j ^ ir- A j ^li A_ 2 l_da] 
A l i all did j_juj^)li ^2 ^.X’lj.j^a (J_£_juA A Al a. t_daii j) ^ ^ a 1 ) j_xi 2 


.Ajd joi jd) dlLc- j—LxAaI) i Lit ^2 j) c(Aj^LxI) ‘A jj , ^\\ ^3 Lo_^) 


4 b" 1 ^ di L *^)] 4 £ di^LdL^Vi (j— lA) j_ 2 dj\_AlfJaJ 

(jL<j j_A (jj2 (j j_a. dlLdaUjll ^alLc- l * C. Al ll ^jll "^IjL^ ^4-j j_^q 

fji-=- Ai aj».i j (1957-1903) John von Neumann 

SjL^q] j) g dll ^i_l jL_£ll <j_L^Ja ^a-juj] <. - 1 joA J jl J4J-A £1! 

4 2 jA]) <vlijl_all ^2 oAjA-C- dllnuJai A Al j Jail oA 
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•>|-S jlSVt ji±JLSll 

Lf ^ > 

A*aA Vi nidi jjjJaJl 4^-uul 

Luaj asi \ AadutaJl ljIjU nil 

.A^ilLfll j f bjoiH ^ 


j Enigma SU-u^i <$t\ 
jj_L.ua] (jj-jJUil 1 $ Ai Vi <uil 
4jaJL*J| (^i ^JjLuIJ 


s * *V-W-S»«*w 


\ * la J Q judl ^ jduiA (JLqJ_^,I (^Jl 6 ^J J x .all J A A * A 

t5jf£ll ajdMW dlj^i JUI^I J ‘(0.5) J-^Vl J 1 

.( 0 ) ti-JJ-S-J (Jj-^djalA L-U X^ajl -ill 

^]_c. (J J V^> ail ( 4 - 1 jl_lall J_& j) ^jdll L-J-X *Sa 4 Jl— a. gd 

j jjll ;<Al_^,L_aJ (JLaj. <_ 3 ^jla til A c. ^ !>L! 1 a jj_all j 4 ^-Sjll 

j_& 4 ^- 3^)11 ^ 1 £> (J J aJI JIaI^I J ^l_ 3 ^)l 4 j_juij 4 _ a jl 4 j_juj 


1 )I_a j ^ all (jia-XJ 


C 4 _jujI_ 1 _joiSIj A Jai J^)a 1 I (jjjj-jalll ^3 


dv^ ^1 <L*_ 3 j!dall jUTJI -A kjol jJ ^ dj^l aa 4 jj_la_j ^AadLuiJ 

^Ljoia I j_j p j _3 j (jLd_al L_a | A—AiaLjoiaI I 1 ^ ^ \ cl \ 4 

jjA A_^j_La 1 I d A 1 a £ll jdUd^ ls J_A J la juj j^\ (j^_dll ^3 AiA-a 

^ ajJfd a^)j_j^aJ 6 jL_*_joj1 ^jJlLIjuj (J_& jl ?L_lJ_jal]l 1 a^] Ja_9_ill 

? 4 _lL_all &AJb 


IIlA j ...%85 J-fc 4 j_xll cillij l JOI A . JLaL ^.1 (jl (_^l ‘ Ja_a _3 %15 

c4 al aj JldLal jli (JjVl S^aII ^ djjjauk jl dljl ^g-LxJ V 
%30 y j^aL juj ^-l adl (jLol_al J J 6£_9jjj_joi A_ill_!ill djl^All 

ls Lc* till j-~^« a. (JLd_a! ‘Adildill ^ %45 j 4 -i jl ill I s^>a 1 I ^ 

.% 1 5 ^aJI^ (j j am 4 

,4i S >S! j V JUiaVli 


Adi ^ a I 4_jujI^)^ dlVI-dL^,y I 4_3^)_laj L ^J 1 k j 

CjI aA ^ ^ ^ a. j IA-^J (jj_XA (AjA a. t^j_3j ^Jlc- jl c^j_3j 

^djA a. ^x_3 jlll 4_ (_^A^a ^il a^Ldu^U I ^aIaAj xjjI 

SA^j_a (j_A jl j_j_j djlA^V dj^l a! 1 *vl aA-C- ( x_ da j LAjL^aU 

(J x^a 3 ^3 ^ j- 3 —uj (Jl aL ^ I ! 1 JLaJ 1 4 -lj_aj_jaiA (_^^)_^,l ^il 

4_x_Ja3 Ja jQ joi (jLoLa.1 ‘(1 ) Ad j_a j_£joj j_a 4-LjA_a ^3 a-ld-dll 
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j-$ j I f l 

♦ 

J“ Q ^ U *“ 

NASA ^ 4 )^^ fLualij 4 JL£j jj-ua ^. 1^1 

1 3* \ j £jj}\ clilC'LxuiuVl ^-ua jj 

SJjjj jJLSSH ^ f l£jjH JjLlLaJl 

jl&\ P \jl^al\ J 

J^juaII ^ 4 » 3 !jLc- $ jl j-a. <La.jj J-uaJ 

4 -a.jJ J-ua 4 £oa ^ 4 -a.jJ 15 J\ 

.Aj>L» 4 -a.jJ 6200 ^ Sljil) SjJ>a. 



lljb ... 4 _frjj (j -4 JjjJ uiljl (jX' AIaIa CjLajl * a 
La ^ "4jbj]| l_ijJ m LLjj^a j_£j»a qa 4j J ij-ua 4_Lui uflTl 28 
4tAjl! <-i£j^l — 4_laAlil oIa — >A j ‘UJJJj' £lj^J cr 4 ^ 
jjJaJtS <ji (jl Aail (jA oUa (jLual^l jjLaii j Aijju 

.A±lj SjLJia f LAS) ^1 J-uaj] 
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jJU ,j£ 



jLk-s .iajj ^ 

AibiaVb ...c_i£jbJl u&bu ^11) dib|jJa_Ja^U Sjj-ua 

AiJbub Luajj ij_*jA fL*Ul c^juail Al%s- f L aII jbkj 

.^Ja-utll ^S> ^Jibuti) 



1 5 <hS \ jj £tijjl 

j£>» iJ) Kliuchevskoi 

OaLuu jlsSH A-i) jJLaJl (jlallAll ^ £&) j\\ (Sjj-ual) 

.lu£ >SI| 


f La-uJj Ajti ij-a 

£j&) ^-1^) ...bjj^Al o VJ ^ JJ f-utj 

£_l. ji" SIauiaII j Aaol ^ill 



^LS jJl Jal tun 11 4 % am 

...uil JLa A \W a*\ 4_C’L£jj! ^Lu ,jL£jjI jbljlb Sjj— a 
-L-lxIl (jl\ AibiaVb <.A *x ia-bi (jlbjj Aib-utAA bULfc 
A am j t j g tti ^liJa-ual t t n t*n ^ * *n ^jI) j 4 aJ) <ja 
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,uii nit <jj-2 4-*-JuVb Sjj-ua 

Jjj£ 4 _*_dVb S jj-uall dlA 

^4«iALiLil | ^tc. 4uA-iLi! iil 

,^>aall jfJaj 



(JLLuij 

d iLuib-iil cr Lc. l 4 Jjd <Jajj_k 

jl « in* i ■<) jl ^ 'v l_^j ^1_2 

4oaSj AiloJb) AajjLaJb (j-ald 
iSjjUH ^JLUaII ^jk ...|A jlVb 
U>% UJ^' 



AjJLi <Lual& 

jaJJI M Mj 

Lu.iiil yUl! IMAGE 

4lLaJl ...Sjj-ua]| dijb 
JLc> 1 ^ j j .ui f- I ja vll 








CW <3^ 


SjIjaJI 4-1sj>a 


LuLiU jjUII CERES jAJt ? li 

jJfc JjjjVt (j>HI ...® ®dfc ialluib 

.^Jc-bU j_& jLuflVl j Sjlj-^Jl A ji.fu jpalLali 



(ja Aji&Luu -iLc- 

Mars Global d ' jl <uMj ^ 1 \ 

jaa S n v-£>£il Jj^ djlJLA <> Surveyor 

(> LfJaliai! f-b Sjj^a Jji <^A J 

(jiiili dj SjLC') [ (jxAail c_a£ jd 

.S jj-uall 
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4j aIIaII dl jjJlUI [uidgJl 

(jjj-alll ,j-a 1 T\\ j i Jjl\ CiLa jLxa1\ { J^> Jl al C- Vli 

j GRACE ^jj-da o -4- ^ 3 uj^ <j-d 1 

ljl\ jj-ujj ddlLdVl J <— iIC'UjjV! ...dhj CjIjLjj (JjjjJj 

,<Ldtdl S j-S ^ ufodiVt 


Aj-uajVI 4 _ajJL^J) dSajjd 

,j-a Add ‘"AalliLa" <jiaJ\ d-uu ddldl di!ilidl 
^ Lc-I ddLd SjB cf I j<a-d Jjlalid j df jUll 

.^Lxll JajlaII ,j-a 


oJUb j 0 djY 1 j_& data *■ d jdl o-Ub J_£, c^ll lLai dl ojd j-a o^) j_j-£ 3J t ^ All Ai_a. jil L-id jdll t(Jl dl A * 11 lai 

_^jjjL_jall dl j^i j oj) * d d^di dc-l—^. L_ gJl V] Aj_jjj ^Lc. Idld 1 L-d jdll (jjaiil jj-^dl 

(jdai d_d SjLda^, l_g_C- j^)3 dd <jjd <jl ^Jl djj-Jai j dLdj ^jll 0 L 1 all >j dH *-dl d_^ j] 1 L-i_£ jdll j_& 


." 2 jL^I" 4"\ jqJ^p J di^pL-d LA^lj_al 

ol A dl ^a_juo JLfi t^jd^l j-A J3 4j Aid ^j_C- t-daJ (j-^a^ll ^a J j Q <~- dLa s-Ld-dl J^a_*_i All ,jdll j-A j 

^La j d_iLa_a. ^i_C. (^^adl j dad jid_i 1 i -il r - IdgJ . . .^dJLa <1 dd jdl ^ ^ jj Idl j c- j-jaiillj 

.£>£ Idl L>® Ud_^.j]^idj 

. jlil IdJ d j_g_ 3 , . .dxi 4 j_Lj a! *j 7 - dl ^ajbu <iLda L-L^ jd ^j_C- d ^ 
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j Danny Hillis <^Ly »Vl fJL*J! 

^LuuL 1996 fL*Jl Brian Eno jLj) £h1j* lsJ^hV' 
jLk 4 -jI.iJI U^» Long Now Foundation 
<LaLl 4_frLu4 LaL2 *> a ^ )A^J j ...XaS^I AjjjJa A_uL^J1 4il_Lj 
La ...4_aJLftil <LLui ciVI Sj-uudl Liijl) \ i 

ALjJait o^-Ail dlA J^Li 4 _j3 (j£jju ^JLd] <**■ 1 " m •< <_$!]) 
Lailfr llA (j-:Jj^j«a ^jj < ' . „ Jjfc UJ djAAJ_u4 ^ll) La 

?1 g in urt <LLui ciVi 6 j-u£> jjja ^ I L&Lull jj_uu_u4 
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^ The Millennium Clock J 

L^jjLLc- CLj_auj ^ ,jj&j <.4_Luj lJVI S ^ >jjU 
J_£ f ilc- (jj-ua jJ-uaj j ,jj_2 J_£ jjj-a .lie- o-L^l j S j-a 
d ^ j 1999 L^Lj^j lj-aj J3 j tAojill 

.2000 fUll <> ^ Jji ^ <> 



UJ)^ "' in ^ JUJ ; -S^M S^jjuLjtJI Ac-Ljuij A x^al aJI Aj-jL^ill ol jud Lall 

j x^a xll (JJLdil l * joi (j* UJ-^ L5^ ^ ^ (Jl ; aJl 

LlJ Aj jouIIj A ‘ (.** ^ t—gJl . . . ali-jua-C- 

^ Aj^)— J tull c. ^3 <U_2j_Ia ©.da Aj_joj c 6^)-juiC< ^jl V] ...(j^l 

(JJLo^ l * i ^ c** i\ <a jl_*_A 1 n\ J CjI jl jJa-aJl (J ijl (jl A3^)_X-a Ll ^ ^ ' 

^aL_C- L_flVi AIjuj C j_xJ ((j;p-3l^)]| ©^L_iCa_^. j Aj^j^a^ll 6jt_jJa_aJl 

'Cli.1^,1 C1 j1^)_j_3 ^11 C J-*- 3 A9^J-*-a^ (J-^ j ...da. ^ i ^>al *s 

3000 cJf-2 t 4500 — 4000 cJf^ cj jg_ L aj^j-^II 

.^alx. 1500 (j^ (J-^ elf- 3 ^Lul^l t^alx. 2000 (Jf- 3 A j k haW t^alx- 

S Jjjywl fl-S 

120 (j-^ U^V' £* ^** 1 “ J*' <Q ^jJ-x^aJ-jui 6^at_C- C flVi b^-ui-C’ ^3 

i**ll & j A y" (j_iJ A-jAjud ^ dAi^H A' c£lt_L& J ^Lal_C- 150 J 

S^ A j_j aLA ]| juj J ...j^l A^lH A AaLjVI 

C-LJt—l] ^ (JfLjuaJ L_3 j_>— jJcI' A. I ^ \r„ A_a_jI^11 j 

."^v 1 lU-Vi m ji "j^hJ!" 

S^juiC- >1 XJ (jl ^ 111 4_3 ^joi (Jj ^ clH 0 c>U 

Jj U_i£ J_^ ^j ^ In X *1 Al_^.^a <LjI L_SJ_XJ V (j^j-3 $C-)Li oil 

jujVI j SLj_aJl LH Si. >■ ^ 4 1 * ±1 Ja jl ^ ^ 

.^a j-^1 t_g_3^)_xj dlV^-x^allj 

SJLTi^liL-o 

^1_C- — 3 * la (_ 5 ^- c - <>— lL_jl jj ^ djA ^ j La-lLJa 

Cl 1 aJ ^ j] ^ ^ _L_^_S_£1 j ljbclj_la_^al /j_C- c S_3^J_J ^j] — L_lLc>Vi 

^jl ^Jj_^j_jai^]| ^j_a_ 3 c^a ^_ill aAx> L_^a J-Sl Aj-X-U Jail x^a]| 

dUl jj aJI (^-dl jjA\ djd lc] ...djUld cJ j ^ J 

(J£-juu cilLa-joiVl <-ijj-j ^jLjuLjVl l) joi3 ( 41 £i Ul ^ 

JU All l-LJ-^ ^ t _ c. V I ^£. ^iii jgj A-I £>l 1 ^La_x_JaVl 

C_L-a. ^Jl_Ljoi AdldC' ©cl—a Ajj_jJa_xil ^)J_C- ©cL^ali ^Jj j— d i^-aLxJl 

_ Asl lall (J J ^ (J£_juaJ A^1 _^j_jola Aj_jLuu_£, dl^Lc>li_j ^3 

s * >» > a* y 

A jjuj£jl]' ^jlal^aVl ^jUa^judll^ ^jlal^al ^ ^ r - ©.L-jCasll a! xJl ^j£dlJjuj 

c L^ll o-^hj O- 1 0-^ ‘Degenerative diseases 

dU-lii lall J dLxjj J Ljjd ^AjC_x>all ^jlal^aVl ^ ^ C» 

^jl (Jj joiaII ^a All V] Id £ ^ d ill ^al la ill ^a l) ^ dS 
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• ^>i flhtt All > > fl* T 

J.C. &b_dl ^11 <_£jl^)_dl (jA a "' ^ V' S^jJkLJa Id j_3j_joj <J_A 

^3 ?^L_SJjVl SAjA-juJ 4^da_*jJ ^]_C- fijl^)-d! dA 7-J^ L-id jd 

(J^Ld ^j;jq dl A j3 ^11 (jj* d A lal d ^_^j_iLjuj 6^31 jll 

d) _n ^ d oil i q^I Aj-alVl ^3 j J ij-Lc- Ax_baj 

a 1a 3a 11 djl jLc. (j* j-^Sl ^ \ » in j ^^dl CjI ^ £11 ^j>«q il 1 ^ 
S^)j_dl (Jj_3 SAjL_uJ ddl £ ^dl dj^A-xd! ^Jl frl^)da dll 

^ (J-ajVl (Jj-^Ijuj t^Lc- 10 000 (J^-a. <j-dl .. .A-JC.1 *1 » d ! 

S^)l^)_aJl dll_a jA ^ji ^j_xJ ba_/a LgJ da L_l^)_3l 

^]L<a_jdl 4»J_da^)Vl S^)d]l t Q ^ ^ ^3 (J » all J A •» jj^) ^ ^ ' 111 

^AjJ-juj ^JLdb j (_£ J_si A XQ-JOl j-<a t_d_JJ L-ll ^ A XJJ 1 AA ^ QU^> 

ba_/a AjjI^) a. ^d! (JjJaLldl ^3 ^1 ^ ^jl la I Ja j'« joi ^11 
dll^)J_3 ^A-d ^3 ddld Lad f-i j jJa A. ^Aa!^)j ^Jl L^J j ^ j ^ 

a jdl tjd d A^)_j! »Ll dll 111 J .(jfcl ^ dl ^daldl 

• U ft JUb 

A_2_3 tdjldl JJ xAd Aj^al dll Ajj_judl jjljJill <jd_xj ^1 jL. \W \ 

(_ Jl ii ^d! ^3 djl_3 A_d ^3 ^al_C- (. 4 x-Ljuj (Jxojtj 

toJ \^ x JJ ^ J_9J u$kl 1 c3^— cs^- c ' J j_^, j qjJ 

^^d^all U-X-3 j>i C5”^^ ^ jk ^Lj_A (jj-dj J 

_A A dal aII Adjoj (. li_juj_ajV ol *1^ C- J) 



jS_dj ^oLxaII ^aj-^-La jjJaoa-uj Aj-uj ciVl Sj-Lutil ^ 

Ai ...AIjJ_a]| jjjju ^jlalb Lo^ jjj-S 

.> j-dl A_3 jju U-C- L»Laj ( A 4 SlS-ui (jAaI) Adb 

LdV di j) j ^ial^yaVi dla ^_^.l L-U j> jdJ ^^juodl ^jjol_dl d j 


CjI j] j A_1 xjj jJ-^3 <LjI jldax j AjjJ^. djl^L_da>a ^l_jjL ^a j_a j 
t-Ja-a. dll ^ J U_C. jj j! did c. a dal ^ j' j di jujU l A £>l 3 ^Lj-J 


di La t~- jlLs L_s!>lld.Vl j-A j VI ^LjsL-da] Li-c.lij 

jddL A ^gXA da g.1 djl ^lc- ^daLdl ^3 Aj_da^)dl AdjjVi 

^ial^)_>a^U A_^q jbL<a ^)AdVl ^l^)-3^l A Q Xa 


g La jjj, ^ aid l j 


• i*» > A* y 

L» ujdl ^odadl dll jd-uO-u; ___^)±dl J£-dj ^dddl (J-ft XA xm 
JJ Id 11 J J^Ldd! J j Ajjdaill Ajjdall djl—iLodL 

d A da xll Lo_j 3 L^. j_da j ^)!ldl L»*i\i d)J in J 

^3 ^ad_ad! ^k j (jjdl jdll ^aljljd ^k j oA Q * dl Aji/adaidl 

.Axil jJLxil CAkj x^dl 






[ i^ 3^1 





M. ^ 


■30^ > i 


^gjddl (jidaJl jl ja-juuj! AJLa ^3 
Aj-Ui L-flVl d j-d&J Audj jj<a.^ J 
(jl 4 j hjj Jill Jjlj-dl d^ 

S^jljddl Jtd^bU Aa3ld dJ-^ 
^4 Lua ^J-C> j»j j ■< 
^a j AdLdl ^JlJLd! jaHI dVAjua 
^jdl djjJaLdl Aoddl dljLxdl 

j ddl d 4 Jjdi JIJ-C-V ^-4 — uU-uj 

ul Vi j Sddb 
d^ Lojdl d -* UJ * *' 

d j) ^ * * < ...dL^^L j-® 

^d «. Jjdldb j-adl f Ad! Add 
^aloJL4 ^! Ada j ^Jjd! J! J-^Juui 

^3 Ajj A *A\\ jLoiS?! j! <-jdl ^dll 

Aju! Lojj j . . . Aa^uuadoll Ulc» j4 ^4 
^jV! Ad Ad! jAd Ai) ...dlj d^ 
(S jj^d! ^ >4d! ^ 
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i5>i ttU 


<4 


■ 


Ctti 9 . -i* 



Aa Q j AjI V] 6^dt_^^p 3 (jdaij^^-J ^j^al ^pdl Aj_ jj^) J ^ ^ *\ 

^Ic- jjd jJilb <1 ^q_juaj lAJfc ...4 id aJI L_al j_^Jl ALc- (Jjx^aLaiill Ajjj &^P-a]l 

c aj (jLaijVl ^ £3 1 j ^3 ...■A-JJjj^) J ^ Ja_juo j ^3 AjqLJjfl3l 

^ j Q > — _La_al! £a t jJajl (Jl aJl Ld — ^-LoAII (j) V] tAlal £lLa dl jou] 6j x*aJ (Jl—^a 

_A a <^ 3 l ill (Jj-j^al ill' jLadLj 


^Ic' S^pt_3 ^ ^ j_l^M (j^aAj l A j3 s-LaC- dl joi j] c^dduall ^ Q*< r-Nfl jn ^ ju c _Lala_a]l 

6(_£«da^)ll d id A jAjlII ^il AidAa^^-J J A j j d ANfl djj 

.J— VijjHi tfjsvM V! 


ljU) jj-aJl ^ jj tdVLaJl ^ia 1 4 ^ 

4ij-£La Sjj-uojj LLa J-ua2i j£-Jd 
jJti cSLIa t^LuJVlS ...LgJLu-u ^a 
Jjjj V Ajjj jLa*A AjJoju ^Jc- 
A/i j P £)Sf ^12^ j *La> 30 U-^ 


Ud) o^i jl) ^LaLLa j-a j-4 

JaHl 2-4 Uaj) jLaJl jdfc 

ljU) jj-aJl AJt^ ^ La I ^c-iLUl j 
ljUI jj-aJ A— uij j_i j n in 
;djjj L$Ljjj jLa^ 

120 60 0L 


j ^A-ajj 1 46 jUaI I 

£V (iUj 150 ^ijjdJt 

dUljJAaJl did cHJJJ C5^ 

^-a-uij L&a 4— ajJL&SI ^gk di <uu] 
^j -4 jiS \ f j-a A-iSaJuj LgJ 

(jl jj^ ijl L Vi l Jaj-Aa 


.L^-La jjLa >a) 
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Cone Cells 4 -aIs ^ ii_j j j jjx 

4»Jj_AxaxJl *Llix L_ gii V] L_gJ ^lA_jalJ V 1 AA 

c-j-jJall i q » >>> ^ ,\i 7 k cJ^-jolj Ajj ^)11 (J-^aj Rods 

-C 3xaj*JI 6 jli j 

^ ^ ^ (J£_joiJ tg-AL^al eXjL+fy] ^ic. 6J^L_3 JJX 

_4 < J f l A i^l cillj clul S± 1 jl t-j^a 'J ^ ^ ill 



^jlxJa L—A ^ ^ lilLlJk (jL_£ J ij-1_ (J£_joL 1 1 aJa-XA 

4_£xoll ^ (_J^jol3 4_^_jI__u1a 1 ^ v^\ Jj ■» \ i Aj^J_jul 1 ^ *n r. i ^. t /\ t 

>. ^x-Lq^II aill j jl^VI ^jj «ll 

l_^S ^j) ( _ g -Lxj Laa , Q a. I 6*^-g-S AjLjlU jj_La_jA 
j! ^11 i^Ha S ^jl udj^lj 4 v ^>1 -v\l <LlA^)3 4jj^) ^ic- 


j L_Aj)J_Aj l_£_ji \\ \* n j 4 q\^ -v a\\ 

\ $jJll ^ ^l_bi Jlc. i Qj *"\W 



^ j_lll xa3 ^jlu^)_all c^Ia-jojI ^jl jJb J-jUJI jtaH <~-V ' jl£ 

1_A^jJl£aj laJLs aJ J\ * A (. 1 A *' jI ^ (jl £.LaLxII Lj^)j_xj 

4 a jujLui aJl JLjJLjuo i^ILa-juj^M a.i_gJ --- ^ja^x1I ^ja (JjJa_3l 

(_J£_*aJ l ^.iS-AJ J ^)A CIjI^ja ^)_juixJ 4 £Q c- J xial] 

cSlL^Vl a.Ufc ^jc- t jUxaI (J-Sl J< AJdJ J ^ XJ ^UlAA 

.jJIa 'j 00 '^- 3 H ^lc> a^^Ls 
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jkliLa Jj-21 

(J l4 jll A A *l\) (_gl 

Laa pi foa j JjjJa fULuiil 

<— £1£-ULa]| (JA ±j±xlL (JJ .Ul * \ 

S.A.D j! Aao-tilil 

Seasonal Affective) 
fa li fS ...(Disorder 

f j-uaib JjjJa f!*lAjLui! 

jJi *s\a &HJt> iln *\ 

1 <a*n ^ (jrfflULJuVl £a f j Jail 

. f* $* \ ^ J c^4-uL £a 


AjjL^JI LjIjj^I! ^Ja * j LiLiiVL A la jj j a AaaIJ^]! AiLaJj 

Ali :U_Lab 4_jL£il j l<<a4 ...Ljuaa LI] 

oIaj lift <j-U ...O j li t ^j-aj-A i_jtjJa_La! 

JjL * (jA )u (jk ^jjua]) j JjjJail fULutll J *a i & iL-u-uJt 

.(-jUJLSVI £ljj) o^*i * « U 



JC'L^uu 


)j_La ( J_aj 




(jj) a\\ .1£jj ...4 ) g jib 

La LHj_& ^j^vv^i 4_i_a <_}_£ (jl 
JjjLxj ^ * « 14^6 0-£ 
lJ_H Si\ 4jLa. ,j-a 
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£i>ii 


4 * “« A i M 



j_^,i L-u tk jj] t "vl a x ^1 jaII cIh® £jL_c. (jj_ji_*j jjidAAll 

...S^LaAl 6.Uk j_c. jjjjJlJ (Jj ja! I c^Ia 1 j' Aji_aA (J_jIa_a 

(jJjj i_AA ^ajal ^Al ^3 jdl J ill A_1 a_£ j^*>Q A ‘i jbll j^Ld 

,^-^J J ^ <-j| jJa-baVlj j j - * - J ) jj_g_Ja ^1 

dj^JUtA S^Lc-V ^ j_ill ^ ^gA jVl J^ 7 - juj Aj!)La]1 ji jadjl ad juJI 

jAjujJ 4 j_di ( ^ <i a. j_A jjjduAl Ja ijll j_jjj_l_nll 

jj ^ IaJ iadijA 4 _jIA daj jj A A aII ji 6jA_dVl dlLjail j.l]| 

jj » j j^>l dll c^llA Ajji-jLa jj_£i aaj aII ^Ij-aII 


ujL-uj ^ 
4. UUUaJ 


.jAA a. A a!' 

jtu <i h H | 


JaA_jj_A (jkaL-d jujVI (jd-XA (_£.a] joAI ^lj_All ji_! a! j j * la 

(jjl JA_3 j JA A JUJjJ jj_j) fri-A dll (_]jk^a_2 J j ^ d £A J jujI AA (J£_jbj 
... jjjll Sjtjj j J^i X ill A Jj_X_du ji-A^I 6d& L-A-^l x j J 

ji m 4_ja_joj j_a 1I A i Q IjIjlII d A a! j !*•» x jaVl 1 ' _J All— aAl £>JUb ^a-jujj 

^ ...(Seasonal Affective Disorder) S.A.D 

jj_£j jaLaII ^aJa-XA ji C-U ^ 4^_dal j (J£_jbj bllj A-ja-^^l A 
^LiVI £A djLda A_joa_joi_a]I dlljdall ^3 (Jda_si p j ~d j ^ 
jj_£jj 4_^j3 ^ I O ^ aa xa IdA . . .Aa_jLjl 11 ji A aa! ; x dll 

4_^j3 jj_£b l aAL& . ..(Jaa_juA1 £ j dal xaII S^_a j $■ j dal' 

^joi_aJI ^LajI (. fll_ Lj] (Jaju V L-^jl—3 A_dai_^j_A og.1 ^>*^1 

j_c< Jjj_^ia11 Melatonin cr^- u l ^^ uj-^j-^ 

g\H\ ^aA jujI Ijl . . . ^L-juoa ^joj_aJl JaL-ulj ^ ^j_joa >> Q ^ 

a illj ^il 4—i\k t4»Ja_a_ill <jjA^)_gJ! 

Aa^jII ^11 j A x Jail A i§ dll 4_^p j A jI £Jl j 

.6d^ ,jlU 


t (2) Ajdj-ui (1 ) fj-uail J-uaj IaA1£> 

d jL*^Vt ...^LaaH UjLaj)1 ju JLau jL (3) 

6±*1\ js j*! (4) Hypothalamus WoIa 

die- Jaju ifj-ua diiA jLS Ij) ...(5) Epiphysis 

(J u 1 -^ l$'A\ u J'>^! Epiphysis 

Jbjj ...^bull (Jh J±J4 (7) c^-a-xi I ji (6) 

,f L^ ja-ujI AiLa. (jk pm y\\ flua-C-l ^-Jaj j ^^Uail ^ (jd jj^LaII 

fj-uail Aja-S cfULuiil Luaj)^ A j (AaIIaaaI) JjAl) 

A -Lua ja (2fcH ^Udi j) jaa-uj! AJxLaJAll 

.Ajldlb jjjudll 


All_a. JaA x Ja J JaI j-xii JuA_ad ^j_a a. ^aA xll ^j£_a!lj ^aA 

.Aajoi A all <lL_aAl jl ^I^aII 

(^1 iLxi tL_a.lj_j^a jjj_juA1 jy* bi_a. cif-3 joAI ^1^_a11 1.1j 

1a_jIj C-U ^ 6^)J_all jyn A— ^ C_AAjudll ^jl !,3 _£Ij_a ^jl 

Jd*A ^ jdll (ji J! (J * all j jj jaj djl L»1 j jA I jA aa 3_*AI .L_^A!)L_a. 

^Lc. j bi_a.i ja (J y jaa ^A_C- lal i_aAl j (J ^ Q £ djl_c-l_juAi ja c 

a A A 3 djL&LjaA ^ jlAi jl Ia_^ 4 jL^bll <j!^k cilli il la 

.^aj_Al (j!^_a. ^(^JA ji L_ljla_daA ja 

J! <J-j^a jaII ^j_j ^aA A_ili c A aa j-Ai 1 i jI a a. ^ Jjba j^i Aja_a1 ^a 

ja c-LaLxAI j£u_AJ Jl_2__3 4 1 Ji_A £a J . ..AajL_ g_j Ajk^a^L-a. ji A__aA_jj 

.djljL_a.Vi j^a_xj J! (J j x^a jll 

j»AA(jA) B 

♦ 

Jean Rhodes Jp jj ^»i-S 

L^lL-Ia 2259 A_xj1a_aj jAa_juj jj ^3 (JaAjuj jauaLjujIa A_*Al_a. ^3 
dl la J 4 dll jAjui dl^id oA a! jjjillu A-la-jai jILaII (JjjjIjLaII ^3 
4A^_Alj^all SjJ-3 (J^i_^ jAi £ (J£_jaJ I A q ^ jj_£j ^| j_a 1I ji 
A_a.j3 d j j g.^g jaAi 1 j_a!I ji c^Ha S du a j| A_jaii j^li 
JlJLC. ji— ^ i aA £ ^ jlAi djLx«L_jkjj 3klau (ji__IaJ_j j_a ja i ill J Aadll 
^a_^_a.l ja (ji— ^ i a! £ 4(J_si jj q a I j aH L_^_aLi_ 3 ^1 diLodoAl 
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£i>ii 



Aj^ jJ joall \a nil 

<jb-u*JVt ** ' > (jA 
f j— ua_j Ala_j_jj_a 


...(JJJ-d— Ul]| 

jj SjJ-uaJ cliljlii 
^ k Vi A J-S-U 1 J 

J ^ 

4 j_LIaL*Jl 


.(jbuU^U 


S j _3 j o^) lad joi d^)_al] 

cAJL&I^aII )c_jI jg j ^j_C- t jJaJ) A] jjjjula ClAj j>a^)_gJl 

J&\ djl^Lall Cj-^* 1 n (jjol—ill j^oi j 6^jjoL_L_ill tAj^-g jaill 

La_i2 l_/al aLx- J< judJ Ajj_jui]1 CjI jl^lb l * Q x^a j ^j_£uu 


3t j ^Jjujjll (jj>a^)_& (jt-9 A j 

Aba^)_xJ AjI V] ^ L-jll *' I ^pa A A a ^ ^ ^ C- 

_ A_a__j| jd_c- jj_£ 1 A 1 * a. j j Sjjj-a j l_i ba xlb jj-x-juiB 

^J^»Q An ^j^^JJjal ijlaull ^lj-i! 6(jj_J_jalll (j_jud Al j x^a (j-^ 

_t bajl Ajdl C - A jj. ^ V 1 ^)j ^ la 1 _aa %20 A-1a x a L&j 



AjAju CjLajVI qIuu jj-ub 

ddALubaj ^ufiL A a II (jlaju (jl V) ‘AjL^ib jjjl-uJI 

.l^Jbjl a-&I AjJ_i 4 jJbl 


(S y J JJ^ (jl (JJJ-^I <jj-juaj_a^a 

^aj-ill Aj j-a. juball (jLjaLj!>U Aj_^J^_>a]l Alt_aJl 


r>^' J* 


(. LLjuJ—U Jl 9 


4 Uj a n ^ 


L_LJ^)_C- ^)j_x_joiJ jl Jabaj-J-juj^l ^ ^ JJ1I 

J-lX- J-Lj 6 ^iaLo (J J-^- 3 £— -a . . . L - A lb ^ V 1 

i lal a\l ^-g-La_j (J_aj j (j-^» 

* ill ajjJ l a ^ — A_jl_^ll a!L _^2 L - ' ^ dH 1 

j 6^1 (j-Q ^ jgj lL ^\— Al juIILq (J^La. .A-p. All_a, 

Cameron Anderson Cnj^ 1 -^ 

(J_aVl \j (jl ^a U_ijj_ii]L£ 4_*-aL_^. 

1 < jud illl ASl_aJl ^<a AjLjujIIJ clhJ- 3 S j-laJ_uj 



AJli (ALlJh (j-a J_S ^Lc. 4j ViH fliJb ^aj-L ^ < *i *\\ a qsi A am jjj_aj 
^ 11 ) 4 v ^ AiLa ,j-a Jjjj ^jlalb j £ja y\\ ^\ A y ALujj c-uuj 

AlLa^La (jl\ (jAji Ij u ^a d jjj-a (ji ^ ...L^ J -A jJuib 

.Ajdl AjlSil AiLa. ^ djjj La^a cA I ^Jjtbal jj cAl 
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ii jjxaII AjUjIa-aj Uj hj *\a\\ 4JI llVQl C» \ La 

SAjJ& gj jjI ja LL-i Vj J-fc La 4<LuuLuuVI 4jU jLa j 
L f2 JXJ v AaILLa £|jjI j &L$£ jxj ^1 SjLaII <j-a 


VI *L1I ii jjjlaII p-La^uiI] LgJLS j Sjj-^ll dAJb jAjj 
L b jn * i ^jII j) ^-uj jll lA^J 41 £_LlaII J-aIjjl 1| jl 
.Li!j <j^a >L£I i$ JP Vi (LjJaj 4 ^ ^ a a 

Jj ja -ill (j ^aaII jjc- l* 4 ...SjLLa]| SjUaII L- 4 LiIjJ 
Lilj %aI| f j-Ja jjj j I gu ^S\ll\ f j-uail j-jj 

."AjjIxJI" 

^*j^j J qj <jA]| j "^jUil" fLuxil! ^c— aIa 

. ,, 4jJL*J| m Llj %a^I j SjLuXa]| $jLa]| Li!j_aa 

(ja ^jII j) LgJj_i. Ajl-uLaII AJLgJl . ..AjJLc- oj_^a 

AIjUsIa 11 SjLa ja 4j jSa ( S Jlc- L$jjjj jSaa1\ JJp 

.1 {*n jJIa JjlL Sj^aIL 4jajj ja "^Lj j£-uu 

{ J^> jjii t Laa, ; (li ^a Vi jL^iji 

.4x2 jIaII SjLaII ja S a IxIa £ I jjI ^lli 

L-« jj-^J ji l)-^aa1I L)A I^Lj-uu AJiljj uljAa 

,SIj-a]| SjLaII 

1 a\ ^A (jj$LUA A^J j] ;Sl J^ aII SjLaII (JA laSjjS 

.Utfji jj-p j 


SilliMlI feloJJ 

fijiisivi 


I4AJJU ^1 "AjjUil" SjUJI Jl Ail L^aVb 
<j>^' (|j3-xj AA <j£-^J L-*^ Ja'-xu j 

^lAi! ^JjLlajil oll—a JJLa j^l ll j_4 

.Mirror SIjaII SjL^I j ‘Supersymmetric 

ls$ Sj>a>» ji£- Antimatter SjLu^I SjLaJI 
Ja AjI V) $(U-aL . 1 a (^) (_s »JJ h <J£-Aj JjAJI 
. JaxaII ^i Lfrt 1 <^1 i ^ ^ a £j < a aU 
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Si-Jt j^a (jjd.1 ^\ jjl 3j_a J £-3 jJ S-l a\ x\\ j Sa j (. kj_£ jdl 

jjl lajll )A J <a (J jJaflJ (AIL a ^A ^<aJ ?d aJ jj_ ^ jjodajl ^d 

jl Vida <dj_xj . ..dl jVl dl xUjoi all pLjj_3 4 j1_c. Aa'\ xj <_£a! 1 j 

A_ai £_jd J C_J_x_dall iALj aJJ jALaJ Co j ^ J 4 j_jo: L_J_x dall 
C 5 ^ jdt_JJ (jl j 4_li3 jdl 4_ a. j 4_lj_al (jit £3 jdl ^ 4A j_a j 

4 JObQ-a. djjj j^a Lj ^ J (jl ^dtll Jddll jLL] 

_ll (Jjdldll Ai_^^al j/a jl3 c^Ldll (Jjj xjj ^ic- _La_33 0 j_a J 

11a j mmmL y>S Lxjj 4_a j j j_a j dj_*_* j* LidA Symmetry 

1 * d-XJ L_flj_xj j_aj cIaALa j c cdLaJ_jai_al 1 ^J_C. t dal (JJ lalj 

ls^' (Standard Model J) 

t 5_jSjVl J£5 JJXI csj-UI jLjAil! jLL^I 

.La jj_ 6 Ji j ^ jj t jJajl L_sj_xj cAHIj Lidl 

diLuit^ii SLAG ^ j-utd 

Jjj_LjULuj A nal a J-aJt-a 

.ddj*Vl 


? SaLuxaII SaLa!) j£ dn AA (Jj| j 



Si Aaall dl all lAl A VL C 5 ~^ (Jd 1 la (jSLd 4 joiH x dl ddall 

L11jj3 J ij-J (J jjl > iV' ^jLjj-ill l_A3 j_a j £-3 jJ c ^All j 

t> d-d_xll (j-^i ^ Lh° j 1928 (dxll gd Paul Dirac 
j kl< d' ...1932 d— xll ^3 ^1a-xa J< d lA3j_aj Aj. 
4dd j-a ^3 V] e-^-d J_£j ^d^aVl L1 ' dl JjLxug jl jJa^all 

j) c-Laiil] ALc- £j lAA j .4-1 jI £11 A j /‘‘Al ^A oAja.1 j 
La_gJl i^^L-all La_A^ ij_a. , j c-L^j^ ol jJa^aJ ^J_wj_ail ^IaL x^al 
La ^ *A 3 ’ (_^^)_a.l dll <al . . .4 3l L> ^jj_all ^-L- j aJJ 

o^dall j S^dall (JJ-J 4iaJ_jaiJ (_^^)_a,l dLs^Ldl c^ILLA .^jl^)_a— ajj 


^3 dLaJ_juc_aJl ^^)juba J_dj l ^ j3^) » ^ ^ja 1 i 1 ^ ojl jJa^all 
^jj da Id j_£ Ldal Aju L_fl^)_xj V 1 H H .3jj_fljLLuj dt^aLa. 
(All *' ^ j_d A3 c4j j_Lu 4j_aL ^a ai .4_j3Lxil ‘ddall ^a L a a 
dl^)_a-all Cj-C* La JjJO-d 1 H ^ ^ ^ V 4J j j_*^a ‘dLdaa dl^)_a^a 
4_pl_c. *dda ^jj_j j 1 * i jj (J_c-l_9J ^1 dA aj ^1 Ll ^jd^l 
^3 IdLai 4 J 3 LI <all "S^LVl" 4 1 La <~- a ^1 (_^All j 

AAl_d ^1 Ldl V] •?• J_dall ^a Lij3 dl d-^a j o^)A t^oa d ijA aJl 
Aju dH_al ojl daall ojdall ^jl ^ i » j da-a (j^l ^L-a lAA 

. jj_£]l jddl JjVl dUdalll 


^c_judj ^ J-2J ^j-aLa ^j^a Sl^)-^ ^adal cAL j L_d^)J_3l ^1 
^.La aJ 4-i jI j^. ^ Hi SjLdVl L^jl V] (ALa joi a dlj3 

^cjLiii ?^cj_1ljuj da idld j_J j^)ill >1 j did jjjdlVl 

ddall ^a da 4di VI (3^1—^ (J£_jd (All (Jjjdda jaaA ^jjJLljuj 


LadLLls d—Aaall ^^aadull lAA ^Lx- d_l jda LI j c'ddddl 

_ jjuaJ 4_ad ^3 ^jdlLaljuj 

A3 £ dl_La_d j ^jj_^ll ^3 ^)-dl ^ AH 0 Ldajl A_a 

^1 ^l^jl ^A ^5 l ^ 3j * J 'ddall 4 -iolH jL«a ^I^jVI fiAA 

.(jVl ^ 5 !^ dal La JJ 


Supersymmetric cr^ ^ ^ddxll j^-xj aILxj 

jj_C- jl ^ 4-d— a dLu joi a j-a 4j j_dall ^LjII ^jjI lalll *dd jl 


...4d j_^ dLc-L*_dl (JdjA ^g-1 c. Ld_lj (J j x jll L *<1 ^ ^ ^ ^4uja 
j Mirror Matter slj* dl^ Ldjl a^jJ A3 j 

l^jA ^Sll J 4djx JJ-C- jl d-aLda LgJl V] dj^dtll *ddall djdai^a 
.dddjdll j dl jjAall ^1 jjl jia_x J (Jddj jl j_dadl 


O-Jjjj jla— 1 Jfr 

<jjj jjj! LodjSil ^duu ^jic- Sjj H all j 4 all 
.Slj-a dLa ^lila-ual 4 ad jjd J3 
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Slj-alt pl\ A-j^Lj 



^2 6 J. . a \\ 4 jjt UU jftj ddJl 

1 a 4 L id 4 \1 ^ ^2 . . / ** ^ Q . ^>1 jJ| 

. jUli-iAjj d_&!d£ <jd idddl ddalL 




^jjjdlada (_£jJl Jd^l j&l^dl ddall 
A A da m a 1 a *iJI Sjj^l" j! V) 


- <J_J^ya ^) 4 C- j 


dj* Fermilab j ^ ^ CERN ^C- Jjuba ^2 0, J ■ ^ dAi jJ jJJ (3 1 ^ (j_dal 

dlj^ ^Llil (jdai toJ xiad dLjjld! j dlda/a dLjJj JJ .} j_a. jJ j jd £4 A 

Apdl ^Ldl 3 ^ jJl Lai $ 1 990 ^dtll Sj_^a J jV aJ—Aa-a (j4-^ jjAiJk 


AjjIj jjdl dla *■ d jdl (ji *> fljj-*dl clH® . . . (J x J^ d LgAdj.} j l ^_Lq 

4a_aJall p.Lm id) ddd-aJ 4j.d__dl dd 4 qj>\ L>^ (jjdj (ji (. _i ^ j k .^U 


Ai — y&A — (jjj^ J V] c (j J ji da Ljjd (ji c_Lja>j 4 n <\i j jjiiii - J ;j* di 

^ J aJdl ^Ic- J_jd>a 4 jvM dl J_x2 (jL ^ d 1 J (. flj_xj V (j_aj_2 $( Jl a j 

ca J. dl (dj_aj) jjjdladl ,il *\ ■> d 1 ddJadl a J Jl (jl £a j _ojl Aadl dLdl 

(jjLkill alj_-a ^Ldi ...jpLlaVl (^Ic. d]j£ d jouI Supersymmetry -11 sJ_d 
c-ta-J] dl_a. ^2 j Jj1j_2j_joj 1 J_2i 3 Ja_ji joi a. 4 1 \ q ^ ^j| A^J 

<jLauuj J-& 4d ^ qi jj I* jli supersymmetric ^ : il .a.a ^aL_a. ^ c ^ L a -^ ^ 

^] . . .Neutralino ^ j > » ■> ^ <jjd>a jjc. 

■u^l ^2 03 jud *' la A^ jJa^all ajLoSl 3 ^ ^ ^LjII 3 ^ L.*^' o^da 

^jddali 33 _all dLd_juj-a_k ( dl J j_su ^ L\J^ Q ^ ddali 3 ^ a. j La_i 2 dal 

ddjl ^jdt \ L n'Q*<i ^_d 33 d ^1 dLaJ-joadl 3 1 ^.daLxil A_a. j dAL& 

(J j^a. jjd ^^jll dl <aJjud dl (JdL ^Aij_*_dll djjdl 3 jdlL jJld V 4 x.daill 


*d j— a. j^a j j N > d i 


Ijx * 


^gi xj d La_>a _ 4 _C>duiil C_Jjlic. adaJL 


^_4x-ddll c_jjlic. (jjddsu dj_ad dALc- 4d*_d]l dj^ill (_£j£ll <J_c-1_9jj j 

^il lil ^ jj l^j 3 ^ £dll 3 I V] c 4 > , >> j all oAJb £-a 3_9_j_ j V fvddil 3 a AjAjlII 
A_a. , jj (.J^-2 |4xdJl ^_J jdx- dddlj 4_ioi jj ^d c alL 3 d! 3 J^lll ^Aa-a—dL L^—d j 

L-ljli-C- add] J <. dLa DNA Cfd Sddl 4 »j 2 Ad xj (jj-^ ^ 



?d&ddl 

djA dl 3! ^gjudj VI 1 4 ad 
<-) _J-^» dfl-2 3 jA_J (Jjjdalll 
(jl V] tdil jV 1 dl * j joi dl 

Sjjda DNA JI 4 ^ v 
.Jij^Vi Jd Jj da ill 


j <rt J dl \ i\a 
ji j c4j j-la jjd A2 
dJldl j-a C(jjj-^ j£_d 

.SI >J1 
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(jk Lu_4 j\ j£ ^Lualil (jJL» ^j£> IjjLS <jjll a* y „\\ j) jj]| qSa! ji I jLa 

AjJLuafi CL^li f jjJjjl ^ a ; ^ll jj-uail uibllA) Aju - 2003 ^b*Jl 

Aj£ ^£0 qjI j Sm. - IjjlS AiAbJb ?(jiajV! obajb j ti2j_Lll SjjULa tA .ual a 

SUaJI 


4»AlaL» Rick Tumlinson u J < «u 4u 6* J* Aij^-ai U lift 

Cb^) Jonathan Clark cA^i* J (Space Frontier Foundation 
SajIj cAIajJ Jli ^1) j (NASA AAij^Sfl *b*iaiJ! A-Sj ^ JjbuJI 

AjjL^ ^ 4 Laurel Clark JjjjJ f-bbaill 
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6(jj_JUdiika ^ ^ ^ t^gjl * ill C (jj_^al_C. 

clH 0 l) _ j-a. cIH® c-t—jJaS ^1 S^L_C-| ^ja {j Si. 

jl^jJj-S 241 .5 ^Lajj! 

Robert Manning ^jjjj JjA; ‘^u-^l ^Ul! <> 

£jU! Jet Propulsion Laboratory (Ja-xa ^ 

(J jj^a j _la jJLjudll ^^jaull ~ jgi -vtt ^ 1 ^ 4 11 

AlLLo—aJ A_a^j^U 1 Ja j^jaill Cll^)_3 jfi L^q |jj ^a^_judJ i^y. a^)Vl 

<1 j_^ clH-* ^LsjjVI 

a ^ aj aI Jaj ^il AiL-jJa^Lj ^ jui A_J ^j_2 I_a I jj ^5 <_£ j aJl 

. Jl_*_i 

(jt_£ * lj] (jVl 6^)t__Ia_jj] l ij-Lc. L— l_a>J 1 a 

_£_a| J (_g-M **JJ Jaill <Jjj_jaJ ^Ic. jjj^li ^jjjudiiX<j jJ j 


S^Lcr^ A-^a j!/Ul L— iI^-k-a] 1 ^jjjom La jj J i^_J 

A_jj 1 _aA j ___A»j_£^a U-J*^ L>ajVl ^Jl c-l ■ ^~* ill ^1 

^al J-C-Vl (^3 jl JuLljVI £_juj! j £_al j A_i_jL_jJai]l A ^.U judll (J j J 

"^J n'tl 11 (_£^)j^)_jJa]l ^JA (jj_fLjjal A_jt^ A 1 ^ all 

. . . (J-IaILjuj (j^ajVl f g ‘Oj-xl A-jjjj ^ \\ (jL^aVl <Jjt-jaij <JJlj 
^j_2 j" xjj A_1.1 _a]| o.Uk t qj-uluAa L y clH 0 J 

^1 (JjoL_ 3 ^juialj^) ^ 4 _joj^1 aa A y\ ^ ^ j ^ ^ 


,Ajjjaull ^cjjIj ^ ta A xjj j_2 j_ JJ 


<jJ\ 




36.5 Sj_La ^ j x > x^aj (J-c. ^jjLq-xj 

^ ^ joi aja q *' j 2009 *J1 cJ ^ j jfi-* j\' ^ 

^_XJ jl^ajli£ 100 c>° (J-ajVl 6J}j_aJl QA 1 ^ JOU L 





A-a jlLa dJl— a 

,j-a A^- j),^a jUll j 

140!) cJL^xa Nomex 
.Velcro <> 


Ajtki (j-4 Aj j_Ld AjJLuaS AJ Jj 
dJ j^J) AiLuaVb dJ^lj 

,f ll-aJ! j LjljlLUl j 


AjIa^J ufllLui fl!a-C- 
qa ^ ^Luoa A_a 


Ajdal) (juj iajjil LLij 
(jj£j o' 4 J >J AjA-^Vt J 
cjjmu 4_Ja AjLxi 

ji (jjv ^i^vi 
S J jaJ) A_*ij ja (IjjJLxIl 
JL^aII J>^-i 


^LaSn o-a 



AjJIaJjI Aaa j-j AJJLa 
ialLaJl Jaju 

iaj^J! J%± 

Aj-uuJjil A-LlxaJl Jjj-uu j 
^Ujj) ^ ^iij Jil\ 
.LljjJj j jla ^L£ 


d jj (jj > < *i^V> 

■< j AjiLxaI) 

eJ L jUil Jl^A 

(jjJjil! Aou^i ^\a AJtjb 


.SjjAI) (> 
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^31 


f Aj_j 

.(j-aillall 


^29.5 


(_j-A S.l*lj SjJlia 

(J Helios 
.2001 


^19.8 


^ji l£aj ^Ujj) 

AijlLail SjilJail 4-Luaj 

.F-22 


^10.7 


^Ljj SjjlJa 4 \ */*\ 

.747 


^10 


193 JS UjJ! 


£ 8.848 


ijfli 4 -aS £_tfj ij ) 


_e£°_ 




ItLfJLH Jf .. JLL*af 





^100 


<^1 *K>n ^ fjjl 

J J-^dLxI 


^91.5 


iaui jIaII ^ LsjjVI 

^La-u^I) ^ ftiT.n 

.Aurora Borealis 


^84.7 


^2t 


c3 

JL^aII l*il JLL\ 

.(j^ajSU 


^50 








^33 


iaj)^< till J^Ia A&^lu 

a (te\*A\l£ 4023) 



^31.7 


Al±A\ 


6j\j* 

4-j^Ia 40 6* 

240 ^ 

JjS 
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^ A^ll A\ S' (JJ dxi ^ 


*c*ia plic- tijL Aa Jc- UuL Uj*^i jjjjiAill Sjila tbj$la O' ^ 

OaLla Uii ULij dijjjjVI jjfiaj aj£^' Sjilall U^^Ji JZ* (IiUliAlb 
JjLj] 4jJlA uLulLal O 4 4^1 J Laj tbjjjjVli Ijb a ££)j (JA jjxj ±1 4aj& ul^lLa 
Oj^J La AjJu! ^Jl*J! ililx a aJ) JjuA tilijj djUa-a 4Jhli A^j_uij uLa ^I jla]! 

Cj llukU ) ^ Jj^il Jjflj u jAj .^AAjji JLi l$jfi J^aljjil 

.Aj^aljj^V) SUaJl O' 4 JaLajl lA jL\ £j\£ j LujjjSJI 
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AjJdll Sd^Jl 


^Idill Ia_& ^11 (J jdAll ^ 1 _C- dd^puall (_£^>jd £■ ^ 2 * 

d^d jl! (j-Q lA jjc- j c-djbll jjJJjJ Aid j dlul J du ^ iAjA_aJl 
IgJJj-A $.djj Ajddill dd^pjoll (j/a ^A-C* ^ali j A_idl j!ial C _ jj\ £, ^ 

A_^qIa] j 4j1 ajLa (J^Jjpjgjl U j j_£_Aa. J LgJ^daC- (Jj^al jlIl 

j_ua" j "^j j_juj" j "ti ^Jjj" 4d^pjjd l_gJ Aj^al A.U dl^pjjpall 

£j_lj " Jjjbi jdjjj2"j "o-M" ^ ^jS3j ">1 j u g 

~.a \\ \ i ^ A i jj dd jAj! O^joidl ^jjJC-^l 11 djl^jj) )» « )» d)H J (_Jjidbal! 

ALjuiLjui £.dojd ,jjj11juj“ A 1 juA jgj dl .dl 3 dd t AjjJa I I 

^ j ”Addl! Sd aJI“ ^ jj. da <^a ”^3_ALjj“ Saja aJl l^iAda 

jid! d*isi dd ...2008 ^ J* ^ J> i«^bdi! 

jd^pall AxJ jaLjj . ..Ajjbll Sd_aJl ^ 1^1 Lc- j^)-3 Ajoala. "7Q O* 
.Igja AjjjlajV! AJilll ^ajddl dj!>lj ^-IjjaV ^Uaj^jjll ^1 Q jII 

<Jj 3 <j/a ^^juida jdAll L_fll jJC>Vd ^ laaj f odaJ!" <jl jAjjj 

S^Ia_juj A_1 jA (J jl c AjAldall d aJj^al jjda 22 C5^ *l) L$*^ (j^» J 

jjldall Igj dj-dojl Aa j ...Ajj_jui 1! IgJx jj ^j m l_SjV Add’ ^ 
dn ^ dfcld jjd ajJ-d^l Aj ddlajj^l djjd j Aj_joilj_judl 1 

<^i 2djj j2 j ^jj^jLoi Vjdj jdudl <jJJ (jA_aJl ^AJL^.1 

^lill jj%K ^j!>Lla di filial Lod .. Iaa 

Adj^oVl Aj^U jl! dljlddl 

^jjjuj Ia^. Idj2 Aj| jAdai ^3 j!3 j .Adllill SdaJl ^ IgJ Lijlddl 
Vaj Aj^Alia dlx-Ld_^,l 1 a_A ^lAddoil 

.^)d,V L - ^ ^ ^ ^)dudll 


d jd (game) ^ ajxIII Adjj d J!>d ^j^a 


(Jd djj^d/a j A idal^jal ol A ^ tildaJ ^ a. ^11 

Adldl ci' Add! j^a A_*jj 1 d jldl (Jlddl 

u-* cjliukil! saa j±£ij j^ii (www.secondLife.com) 

A £-d ^1 c> ^al jdl a. ^ A^oA_a_j A u^lj^V! SLi_aJl 

.dujljVl 

IAjjAjj LaUj A-idaljjal al*jl Aj!>\j dila Sd-a. ^^A Addll od dl 
^ill (jdaLldl^a (jdoi 4 AjAaj) (j^d A^^d Ajdudjl . . .L^jldoi 

1999 ^ Philip Rosedale dpjjj V^l 

o^)jdJl jjjdA jl dl^)jdJl (Jadj (Jld Aj) AjA_2v (Jdoi al 

V j Ajldd AjLq Addd od_aJl oA_A (jjd ...A£ji ddl 

(2d J_a jfi l^il V] _J )J Jjdll A_juodjai 2^d (^Q V] (J^> A. i*dl 1 ^ jujjx j 

.^al jl! ^ld> (^q l_j ij^) ^ 11 A ^ xd ll j Ajdd! c_jd_juji 
(jjj^d Ajt_dj (_^Axjj Addll od_aJ! ^jlduj jIAju 2* d !a_A j 
£§1 jl! ^llc- ^ aJ A jdo (j^j jd^! ^ 5 -i! UJ^dd aja L_all Ajdd!)d j 
du ^ i^jJai^jaV! ^]U]1 did AjjoidaiV! A_ml! I jjuJa j ^jjaI! ^A j 
^JL aC -1 A_juj^)Lq>j j (Jjladdl j c-d-^V! (jJjdj j 22 ^^! ^djJ 
(jjdo j_ 2 »J Addl I Sd_aJl (jldjoi 2dj] ^ILft *2 jdbJj tAjdal jjaV! 

^al A dLoaVI C Lx-ldaJJj j 2-^-d ^ (. flll AjLq j 

^IJj ol^)jai Addll SdaJl (jlduj •J Id X Jjj j .^di 2-^ dj^AxAJ 

dj jJi) l ^jlc» ^d 3 ! Ax^ald A do ^lAadojd ddaAaJ! j ^Luol! 
^1 ] aIaxI! 2.:j di ^lqa dLuidl ^jAal^iaV! 6 (u*d^ 

2 ! j^a! L - ' ‘■^ j^aA A*i iL^tl ( jdiJ La/i t A djA a. Adj^yal dj|^)V 


A_x^a^)^J dll jA A^.^J dd AjjJal^IaV! ^AJa—dj! (^pi 


A_iAj_A_ 



fJJ ((jdjAlll) ^xjoi! l^ilc. (3dd! A_bAaljjaV! ^dlldl 

.AdAdlll j AdjjxVl dlljV jdd oj_ja.llall l^ja 
(3A1J jAlil j2 ^ ^ dd ^ j ^ n j! jjjaljdl 2jdj 


dua AjjA aJl Ajd j^ajaVl ^add! 4 . >» \ j9 \\ 1 a d jd» ^ 

A jad juj 2dd J y> A A\ 2 ijd-j j t a A i Ald-o<u ^Isd 


addja^d AiLdal! AjjA aJl dd^laill Aid 2^daJ j AjA_Lj 

^IdoJj .(_^ad^aja! j ^-Idi Ojijs jsit 

(jAa^)xll AjI! j Ajjuj_ad_jll did "Ajjdll od aJI" ad^ajiV! 
^jj Ajj 2^ ^ q J q ^ al ^ dial ^1 ^a dA a. j dd dod^j L-jllal! j 
( ^dda. ^ d- ^c. jUtil 2^ ^ ^ 1 ^ V I j) dlAj-juol! AjI j_c- £j^)^j 
"Ajjdll odiaJI" al ^ dial ^a jdll 2d^-j (jV! j ^ d V I 


4j^j_^xld 
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q\ 4ai ^ x .a] I <d]l3 j , U £)$ * jj t^jjdlc- AjLa_a. cJ-^i 
L ' ^ ^ &3_& A3 A A d^Ld A iLq^I A^ld^]! 

3 ^3aJl yiz- (Jl ^/a^l (Jj^aj Adlda] ^)3 ^j "Adldl SLiaJl" ^3 j>a <jl 
^ jjjiai ajK ^ jj^ ^d jiuiV ^ j^j ■■ uj^ 

^jdLaj (jjoUl! ^j^j m tAj£j^yiVl jd M j^)juj M 


^11 j^dl &3_& pistil <^3 <jd] J .^£4 


J^dd 


^glc. J A__uj j^oLa ^)d dLa ^Loa ^ic- ^ l^ji 3] A__juj ; j^lLq d joul 

A dal^jS^I dUal-dii]! J ^jl ( flldal j n 4d j^)d]j 

6 A3 jj_joia]| jl ^ J jV 1 dlijUafJ jt_dVl (J-L<a 6<jjjli]| ciLgdj 

iaxj (jl L^da j^o 

j^aJ (jd_aJl 


^jlj_a . j AjjJaljjS^l AS^j-juJI Jlo 
^3 L-U jujJJ <jl (jd^d! £ja (jd cj]j 6lA3j3_d 

> (j-Ld joIaII Ajjgullj ^Qj Q ^ ^j]_3 j J^Ldua 
Sdail Lidlc- L_3 ijxjj l^-Lk JJ ^j]l Ad jLJl ^al^a^l /j_C- lju*_3 j 



Ajdaljdl dl£ j J-joia £_1JJ jd !>dj Adddl ^Ua^juoll dllLlx-1 
f q iq \'i f^)__kjj-<a AdiaLll AJa^jjuoll d 3 Ld _4djjj_a. (Jl jd ^Jjlda 
j& Ld j .Add]! SUaJl <^3 <d*3 j Ajdaljj3l c_jL^aJC-l <L<aJ^)a> <^3 
^pa j d A z\\ 1 ^JaLd ^pa Idajl ^ ”^J oLiaJl ^3 (JlaJl 


jASl\ «j jLdab A jxajU'i Ajj_j Abb]! oU -sll C5^ tA^liill oLaJl ^ ddaA o3c. dixSj Ld AdUill ol_pJl ^ did] I (jjadbu 

Ig-idl *s <o f i* 3l ^ ^jdoJ V 3-3 A lx, ilia ij )o oldl x>] ^jaaIxaII ^ \r~. Ac-^a^^q dlilc-l^ Ajjk^l^j_3l Aj^^jj (_] A i3 a 1 3d!Laj l j Adi iil i 



^j_^Q ^jlLdll ^lj-^j l ^ T j l3» *■< A ^d\ l L " ^ a * \ i t L ^ ^ 1 ^ A AJ^^__u1J 

o3A ^jid ^pa (j dad] AJ-lailj j JLoSI j 3^_aJl j <d_3 j]l 

_^]lj{il l 3 ^J 4 .. -^»^\1 4 ^ 4 _m]lj ^d]^M a 3 jV Add] I 


djl A ~^- ^ ] j (d]j l^Ll] 1 n ^ ” A_3jlllil o l A •*»• ] 1 ^ j**'^'*v “ 1 ^ mat 

Jjd ^i]l 4 d^uol] Aduli]l A^a ^ J 4-^.1 la VI 1^33 ^ ^jj dl]l 3 j 

A^_^. j _4dl!i]l ol laJI ^3 ^Jal^)daj3 ^alid A>al3]j ^3 j^a]l 
^Sl ja\\ (jljldl ^3jl_^<a 3_^,1 (j^dj 

^^juj ^c>aLl^)J 

Ad3dlJ 


^jjl^)j 4d^)dj ?r^alj^)J c da A 


^LaUJjal) ^3 4 xl 3 A*^ 1 ^jjaJ^dl] 

^3 L^judJ^^La] Ada ^)j_j^a]l 

^Ic- LgJtJJ ^3 ^^)-d j 4 H Adiai SLiaJl" 

^ldj ^aJ Ld _ _ _ 4 Q x 1 
CjL.jjjill "^! sl^l" 

Linden) A 2 > 4 jtlj 4 rtrt, 

J (Scripting Language 


jLki ^ 


^'j (LSL) 


jJUJI 11 a j 

(jdd ^jc- c. o' j ajj ^l3da (did j 
A_a3ld<a ^d^ya ^jjd^) J_3 

lliljljuji ^ AjIj^. j] i^ddl A>aJj_^Jl 
j^a3dd_uiJ jjj3l^aJl jj Jjdl 

j -i- 4dl^)4<a]lj Id jujVI ^3 

j^a cUdi j! idi" *m 
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HTC TyTN II 

A-a2ba Cjjij j -Jb*Jl Jjl j-ujI (- \\ Aj AJijaall ,j-a Jja a ufljLfe J1 g 

A \\a y\\ \ a ja .uaHj j L^jJ g bli *si\ jaj <Jjb£j-uill JjjX-I 

Windows Mobile 6 fUai JaJL&Vb jL^-aJl li* Jaju 

ROM 256MB ®>£lJ ^ ...Qualcomm 400 MHz ^Jbxa j 
JLuajVI ‘bbAjJjlS ^ jjlau j <aja1\ ^bj j-fc j RAM 128MB J 
.EDGE ‘GPRS ‘GSM ‘UMTS ‘HSDPA 

Ala-al jj dujUVb JbaajVI AbLaj ... J >u\il tja 3 AjaJij AiljJb IjaabS A_j 

$Jbj <>£aj ...^^LkU GPS j*-aJl jail Jj.1aj jbg-a. Aj j WiFi 
£1 jj <LuuLu»J 1 ^ ^ ...microSDTM £>j o-® S >£Ij AiUaj Vi **b $ j^i J| 
JLa j^uol jb^-aJi JU Jjj^b i$b *>aj Qwerty ^ 4 4 A-a. jl ai j (jiui 2.8 

v ^11 jj JL ua Jja -\a jj jjja £ 




Quasar - 360 Degree Speaker 

12 ^ jJt tJba. 12 <> uj-^JI JbfAll 11 a 

360 AjJoju ,j-a 1 g * C> £jUJ 1 Cj J *si\\ ^-a-uJj A^-ba-ui 

<ja A-J jl j J ' ^ 1 $ * j (JlbSab Ajj ^ylau La-a A^jJ 

AJV ual j UJ~% lP <— i. J *si\\ jJ-uoa u* i$i ...Ai>»il 

(JjL&Laaal) djjfc ^ ja ^UUb j calba. J_£ <ja (ill *siuu 

\ \ k A jj < j ^ ■< 


LG-KS20 

ufljbgJl lb& £ jJaj £)i $ Sh 
LG 4-£>J< <> Jj A \a!I 

fbxll AjI^j ^ bjjjl JjljaJ 

^ Vnaalt JjJLJull fUal ...^LaJl 
Windows Mobile 6^^ 
.(jjjjl 2.8 AbuubJu (jjjlaS ^La J 

AjaJij AiliL£j ljaab£ Jl $ vll 
^11 AfibJaVb Jj a ti^jUja 2 
.Aaijall (JjLalbLall AoaLaj Ijj-abS 

FM j^b ^ (iib^ 

^ jj ,j-a (Jjbilal j-a JJuba j 

.WMA j AAC+‘AAC ‘MP3 

dujUVb J^a jl) AbbLaj j_ 2 jj 

.WiFi-!' Jj>!a 
Qualcomm >* 

ROM ...400 MHz 

RAM 96MB j 128MB 



‘microSD Cy> Cy> SjSlj 4iUaj j»h -si ■ mL L^jjLJ 

.SDIO ji ‘TransFlash ‘microSDHC 


■Q 


Nikon Coolpix S51c 

ijjf\ aj lH d j jjabilj 

AbbLal Aadbba) Sj-xa ^ic- 

Jl ^jJa (j- 2, ‘-‘l jJjVb J-ua jll 
AbbLal jfi jj baa WiFi 

fjja iaiaL 

.cbjUVl ^ 

Llibj AbbLa) jS jj Ijj-abSil blA 

8.1 ^-bj Aj-aJij Aillli jj-ua 

jjj £ jlj djSk ^Lu ...(jail 3 Aail All Igl ^il (jjjbjS ^Jjj j ...J^i £jjUua 

13MB I jj-ab£ll AjLUjl) S ...4x jit j 3x Ajj-uajll 

.SD card £jj o* (-$j. Jbj (j ^aj 




Panasonic 
D-Snap SV-SD950N 


jj ^ \\ *, <u ja JjL-aa 

Ajua ^yjb j JS-udl JjlaLuta 

6^ 1GB -J S Aabkj 

SD memory 


Sjj^-aJi AiLbaVt ...card 
Bluetooth Jl (fk lit 

^baJLujVl jj-^j baa 


AlS-aa 


,ja J “ iJ-Jb 

.AjSLuJI (Jj^bua jjll 
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